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FIO. I.— Simple n.iT:Lngeraeat fur mirmiug an object uuder the mkrciBcope. It cousists of a copyer 
plate (e) with a, central oriOoe which is ceiiieutetl to a commun ohJect-ghLsa. From the edge ol ihe 
Plata a copper rod (g) projects, the eiid of which cau be heated by a spLiit lamp. i>. 6. 

FIG. 12.— A similar but more complicated apparatus. The copper plate b is square. The rud <3 
projects from its under surface (upper as seen in the drawing), and fits in a groove cut in the ghuia. 
The groove ends in a holf into which the pin d fits. 




:s=r^ 



FIG. 2.— Strieker's warm stflge (sin)ple funu). It consit^ts of a bluck of b];ick vulcjiuito about 3 
inches long by 1% wide, and ^4 inch thick. The centnil chausber (i) is closed belosv by a gbtss plate, 
and BUiTnunded at the top by a perfoi-ated copper dish (a), the orifice of which is of the same size 
as the chamber. The chamber is cylindricul. The cistern of the thermometer surrounds the cham- 
ber, as shown by the dotted line (d). Its capillary tube lies in a trough, one side of which is 
formed by the back of the block and the other by a metn.l plate screwed onto it, the form of 
which is shown in the figure. The tube (c) leads into the chamber. A second tube leads from it 
through the projecting metallic arm shown at the top of the figure. This anu, which is of one piece 
with the disk {a), is of such size that the rod, fig. 13, fits on to it. By means of this rud the chamber 
is heated in the way already exphiined. In experiments with gases the gas entei-s by c and passes 
out through the projcctmy arm. p 14. 



1 



Fig. 13. — A rod g) intended to fit on the projecting arm of fig, 2 by means of a spiral (/). I 
answers the same purpose as (3} in fig. i. A similar but much lighter rod is used for ttg. 12. 

Fig. 16, Object support of black vu]c;inite, measuring 3 inches by i, with central gas chamber 
The gas enters and piisses 
otdioary object-glass. 



t by the tube b b'. The block when in use is fixed with putty on to an 
id the chamber closed at the top with a cover-glass. 



Plate II. 




Fig. 3.— Strieker's ■warm staee. In the vesisel ABC the water ia maintained at a constant level (indicated by the 
dotted line), and at boiling temperature. A, supply tuhe ; B, waste tube ; C, tube leading to the stage ; D, tube by 
which the hot water leaves the stage, terminating in a conical dropper, E ; F, funnel for collecting the di-ops which 
fall from E ; G, waste. The rate of flow is determined by varying the height of E, by moms of the sliding screw on 
which it h supported. It admits of more exact adjustment by means of a fine screw which works in the axis of the 
vertical column, on which the escape tube is supported. This column is firmly fixed in the stage of the microaco^je ; 
its axL-il screw terminates above in a milled he;id, K. 



Fig. 4, — Capillary pipette, p. 11. 




FIG. 14. — A similar stage by Strieker, in which the chamber 6 is wanned by a voltaic current, //are two 
copper plates to which Strieker's electrodes, represented in fig. 6, are applied, c. A platinum wire by which the»e 
two plates are in communication. It coils ronud the cistern of the thermometer d. The electrodes are iu connec- 
tion with the opposite poles of a suitable battery, the element! of which must present a large surface. 



Plate III. 




Fig, S. — Civi-lxinic acid apparatus. A. Bottle containing hydrochloric acid. M. Bottle containing fragments of 
marble on a stratum of broken gluas. v, Waab-bottle. H. Object support, fig. i6. G. T-tube which communicates 
■with the gas appiiratas by the tube F, which is guarded by a clip, and in the opposite direction with H. By its stem 
it is in direct conuuuuication with the mouth of the operator by a tube on which there is also a clip- When the 
first clip is closed, carbonic acid collects in M and drives back tlie hydrochloric acid into A ; a cun-eiit of air can 
then be drawn through G and H, If the clip on the mouth-tuba ia closed and that on F opened, carbonic acid 
passes through u. p. i6. 




FIG 6 —Microscope stage on which the object-glass is held in position by Strieker's electrodes. Each electrode 
is insulated by beingscrewed into an ivory knob which is let into the stage plate of the microscope. The electrodes 
are connected (with the interposition of a key) with the secondary coil of a Du Bois Eeyraond's induction appar 
ratus. The key is represented open. The upper surface of the object-glass is covered with tinloU, leaving a space, 
6, for the reception of the object, p. 17. 



Plate IV. 




Pig. 17.— Injection syringe, oue-tliirtl of the actual size. 





FIG. ii.^Sapport for the study of the circiilation in the web of the frog. It must be so arranged that tlie large 
hole is just opposite the stage jvpeTtiire of tlie microscope. {Sue description in text, p. 42.) It may also be nsed for 
the study of the tongue. For this purpose half of a ring of cork must be fixed with brass pins round the hole on 
the side next the end of the board. To this cork the coruua of the tongue may be attached. 





Fig. 20. — a & b. Injection bannulns, actual sizes. 

Fig, 21. — Section knife. In the left-hand corner transverse section of the blade. 





Fig, i3.— Nozzle of injection syringe, actual size. 

FIG. 19. — Support for studying the circulation in the mesentery of the frog. a. Board on which the frog lies. 
c. Glass disk on which the mesentery rests. 6. Trough for the reception of the coil of intestine, d. Object-glass 
covered with cork. [In the text, p. 108, b and c axe transposed.] 



Tlate v. 







Fig. 22.— Common large colourlesa corpuscle of the newt, a to 7i. Successive forms assumed by the same 
cell in the course of an hour, in a preparation enclosed in oil, without the addition of any reagent, p. 3. (Hart" 
nack: Oculai-, No, s; Objective, No. 8.) 




FIG. 23.— A granular corpuscle in the same preparation, a to h. Successive forms assumed by the same cell 
in the course of fifteen raimites, p. 5. (Ocular, No. 3; Objective, No. 8.) 




Fig. 24.-0 and 6. Coloured blood corpuscle of the newt, after the addition of 2 per cent, horaeic acid, 
ehowing the zooid and oecoid. c. Coloured coi-puscle of human blood, after the addition of 2 per cent, tannin 
solution, showing the zooid and cecoid. d. Coloured corpuscle of newt's blood, after the addition of diluted 
acetic acid. e. The same, treated with water, and then subjected to the action of CO2. /. The same. A small 
quantity of CO2 has been added to it, after it had been rendered paJe by treatment with water, g. Colourless 
corpuscle of newt's blood, after the addition of dilute acetic acid. ft. Colourless corpuscle of human blood, after 
the addition of dilute acetic acid. pp. 13-15. (Oc, 3; Obj., 8.) 



Plate VI. 




Fig. 25. — Oil preparation of human blood, as observed on the warm stage. 
seen, showing the changes of form it haa undergone in twenty minutes, p. 9. 



A colourless blood corpuscle is 
(Hortnack: Ocul., 3; Obj., 8.) 




FIG. 7.— Various forms of epithelial cells from the trachea of a cat, after maceration in solution of bichromate 
of potash. Goblet cells are seen at the top of the figure, tn the left. p. 23. (Oc, 4, Obj., 8.) 



Plate VII. 









Fig. 26.— Epithelial cells from the urinary bladder of a 
rabbit, after maceration in solution of bichromate of potash, 
p. 27- iOc. 4; Obj., 8.) 
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Fig. 27.— Epithelial cell3 (lidged cells) of the rcte malpighii from a pjinted condyloma, macerateO in solution 
of bichromate of potash. The cUs are in v.nioug stages of division. (Oc.,3; Obj., 8.) 
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Fig. 28. — Saperflcial cells of the same preparation. Endogenous proliferation is eten at a and c. p. 26. 
(Oc, 3; Obj., 8) 

Fig. 29. — Jagged cells of the middle layers of pavement epithelium from a vertical section of the gum of a 
new-born infant, hardened in chromic acid. (Oc, 3; Obj., S.) 



Plate VIII. 




Fig. 30. — Abdominal turfaca tf ceiitrinn foiKlinenm of rabbit, slightly t;iiliniruil with silver, a. Endothelium 
of the serosd. where no Ij-mph vessel is seeu, 6. The same, sliowiiig ;iii iiiterfasuicuhir lymph chaunel under- 
lying the endothelium, in which a capUlary lymph vesselruns. c. A "stoma" (?). pp. 29, 112. (Oc, 2; Obj., 4,) 
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Fig. 3i.~-Pleural surface of centruTn teudineum of rabbit, more strongly colourpd with sliver, a. Dark silver 
lines of the interstitial substance of the endothelial cells ; b. cell substance; c. nucleus. (Oc.,3; Obj., 5.) 




FIG_ 32.— The same as fig. 30, still mortf intens'^ly colouied. (Oc, 3; Obj., 7.) 



Plate IX. 
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Fig. 33.— Omentum of guineapig treated witli silver. A. One of the principal trabeculoe, contiiiuiug blood- 
vessels and fat cells, B. Fenestrated portion, tlie trabecule of which are covered with flat endothelium, p. 33, 
where it is referred to as fig. 8. (Oc, 3; Obj., 7. Tube of the microscope not drawn out.) 




' Fig. 34.— Fenestrated portion of omentum uF an ape. Silver preoaration of surface endoibeiium, showing 
the endothelium which covers a principal trabecula (ft). H-re and there cells are seen which have germiuative 
characters; and branched cells, a. Meahwork of bundles of fibrous connective tissue, p. 29. 



Plate X 
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FiU. :i5. — A similai- preparation fruin the same oiiieutum iia fig. 34, showing groups of giriuiuating enclothe- 
lial cells amongst the ordinary large endothelial elements which cover the trabecula (6). 
(In Figa. 34 and 35, Oo. 3, Obj. 5. Tube half di'awu out.) 




Flu 30.— Silvei pl'eparatiou of the septum of the cistcrna Jy-nphat/rn mafjTm in a female frog. a. Endo- 
thelial elements of peritoneal surface having germinating charactera. 6. A free trabecula projeetiug above the 
surface, covered with germinating endothelium, c. Pigment cella. p. 28. (Oc., 3; Obj., S. Tube not dniwi. 
out..! 



Plate XI. 




Fig, 38. — Bud-3haped stmcttire of mesogaatrium of frog, treated with silver, covered ^'ith ciliated polyhedral 
genmnating endothelium. In the ground-substance of the bud-shaped structure are groups of young anicehoid 
cells; and in addition to these are vacuole cells beset with cilia on their internal surface — i.e. that turned 
towards the cavity of the vacuole. There is also a large vacuole cell, the wall of which has become changed 
into endothelium. (Oc, 3; Obj., 8.) 




FICJ. 37. — Silver preparation of fenestrated jrortiou of anterior mediastinum in tli*- cat; extensive germination 
of the endothelium surrounding trabeculte (normal). (Oc, 3; Obj., 7.) 



Plate XII. 




FIG. 40.— Horizontal prcpara'ion of cornea, of frog coloured with chloride of gold, showing the network of 
bniiiched cornea L-i.riniscles. The grouud-suhstance is completely co'ourlesB. p. 40, refen-ed to as fi*' in (Oc ^- 

Obj., 8.) =1.5. 
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Fn; 39.— Cornea of fi-og treated with lunar caustic a. Canalicular system {Saftkanal system). In one place 
a branched, flaUcned cornea corpuscle with its nuuleus is seen ; in twu others are lacunie of the canalicular 
system, and nuclei (c) of the cornea corpuscles, d. Migratory cells. 6. Branched channels which connect the 
lacunjE of the canalicular system. Ground-substance dark. p. 38. (Oc, 3; Ohj., 9. Immersion.) 



Pr-ATK XIII. 




Fig. 42.— Menibrana iiictitans of frog, treated with 
cWoride of goW. a. Bmnched pigment cells. 6. 

Unpigmeiited portion of the body of the cell. 
d. Unpigmented process. c. Nucleus of pigment 
cell. e. Ordinary unpigmented branched flattened 
cell, p. ^i. (Oe., 4; Obj., 10; inmaersion— reduced to 
about half.) 



FIG. 43.— Surfftce of chronically inflamed me* 
sentery of ape, pencilled and treated with silver. 
Canalicular system: Migratory cells are seen 
upon the flat branched cells, which, on account 
of their nuclei and size, are probably not to he re- 

r.ltd as coloxirless blood corpuscles. (Oc, 3; 
Obj., 8, Tube not drawn out.) 




FIG. 44.— The sa-rae preparation, showing the branched cells of the canalicular system filled with fat globules. 
(Oc, 3; Obj., S.) 

Fig, 41. — Horizontal preparation of cornea of rabbit, treated first with lunar caustic, and afterwards placed 
in 10 per cent, saline solution. Oround-substance clear, while the canalicular system is marked out by a dark 
granular precipitate. This appearance, and that shown in fig. 39, have the same relation to each other as the 
positive to the negative of a photograph, p. 38, (Oc, 3; Obj., 7. Tube not drawn out.) 



Plate XIV. 




FIG. 46.— G-elatinoTis substanqe of infra-orbital fossa of rabbit, fresbly prepared in Benim. a. Bundles of 
connective tissue. &. Flat branched cells, c. The same seen in profile, d. Cells of doubtful character 




FIG. 47. — Cella of the same preparation aeen from the surface. They appear as flat, branched cells with oblong 
nuclei. The protoplasm of the cells is distinctly fibrillated, (Oc. 3 ; Obj,, 9 ; immersion in both these figures.) 



Plate XV. 




Fig. 49, — Portion of subtaucous tissue of gravid uterua of sow, maceiated in bichroumte of potasli. a. 
Branched cells, more or less spindle-shaped, b. Bimdlea of connective tissue, p. 46. (Oc, 3; Obj., 8. Tube 
half drawn out.) 





Fl(j, 50.— I'eiicilled silver preparation of parietal peritoneum from the lumbar region of a rabbit with chi'onic 
periLouiLia. ' Cells of the canalicnlnr system are seen {branched connective tissue corpuscles) with vacuoles, in 
which are fat cells and youug amcuboid cells. (Oc, 3; Obj., 8.) 



Tlate XVI. 







Fig. 51, — Preparauon of siii-face of omentum of rabliit, pencilled aud treated ivith silver, a. The flat 
branclied cells of tlie canalicular system are visible as finely granular structures; their nuclei are sharply 
deflued, aud in several places are seen in the act of dividing. &, Miyvatury cells, some of which are 
free, whUe others grow out from the flat cells of the canalicular system, like buds; in one of the latter, the 
formation of a vacuole is seen at e. d. A vacuole cell, the wall of which is already changed into endothelial 
elemeats. (Oc, 3; Obj., 9, Immersion.) 
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'IIAX fivij 



Plate XVIII. 




Flu. 56.— Nu-twurk of elastic fibres from the iixah : 
a the uetwurk is more siiperflcial tliau iu b. p. 34, 



Lieseiitery of !i r:iVibit, treated with dilute acetic acid. Iu 

(Oc, 3; o:)J,. 7.) 




Fig. 57.— Longitudinal section of intei-v-ertebr.iV cartilage of tlie tiiil of a rnl>bit. The preparation was 
coloured with chloride of gold, then macerated in dilute chromic acid, and hardened in alcohol, 6. Clear 
* hyaline cartilage, a. Border between hyaline and (c) connective tissue cai-tilage. Here the ground-suhstance 
consists {as in tendon) of bundles of connective tissue. Instead of flat teudou cells, are others which in 
general arrangement resemble thein, hut which, in consequence of their fonn and structural character, must 
be regarded aa cartilage cells. (Oc, 3; Obj., 8.) 



Plate XIX. 




FIG 58 -Transverse section of a portion of tlie epiphysis in the neighbourhood of the diaphysia of the femur of 
a human fcetus, macerated in chromic acid. This part is still covered with hy.illne cartilage, a. Superficial 
portion of hyaline cartilage, b. The s,i,me, with large cartilage cells, the intercellular suhstance of which at c is 
undergoing transition into embryonal hone trabeculaj e. d. Fine fibrous tissue, rich in cell elements and blood- 
vessels, found in the mesh-work of the bone trabeoulaj. p. 49. lOc, 3; Obj.,7.) 



Plate XX. 








FIG. 59.— Longitudinal section of epiphysis of the same preparation. A and B. Pure hyaline cartilage of the joiut. 
C. Layers in which the caj-tilage capsules are distinctly enlarged, i.e., where the intercellular substance is diminished ■ 
At D the cell elements (derived from the cartilage cell of tlie cartilage capsule) hegiu to place themselves in regular 
order peripherally ; the intercellular suhstajjce still further diminishes and passes ovei' into bony tralDccnlie— the 
embryonal bone tissue of the layer E, In this layer the cell elements of the spaces, which answer to the caitilage 
capsulesof the previous layer D, have preciselyihe position of osteoblasts, p. 49. (Oc ,4; Obj.,7. Tube not drawn 
out.) 



Plate XXI. 




FIG. 60.— Transverse section of the diaiihyslS of the feiiiui' ili ahUinan ftStilB, macGVated with chrotnic acid, a. Cou- 
centric layer of connective tiesue of periosteum, b. Bujidlea of connective tissue of the periosteum which run 
longitudinally, cut across, c. Loose layer of internal periosteum, rich in blood-vesselB and young cells, which is in 
course of transition into d, the trabeculfe of bone, as well as into its rich medullary tissUe. The latter abounds in 
blood-vossela and cellular elements and occupies the space around and between the Lrabecultp. The cells of the loose 
tissue of internal periosteum must be regarded as analogous with the cells (bone corpuscles) found in the bone tra- 
beculaj, with those (oateoblaets) which lie upon the bone trabecule, and with those in the medullary tissue. In a 
similar manner the intercellular substance of the loose internal periosteal layer (more or less distiuct fibrous con- 
nective tissue) are continuous with that of the bone trabeculiu, and of the spaces between them. p. 50, (Oc.,3i 
Obj,,5. Tube half drawn out.) 



Pl,ATE XXII. 







ma. 6i.-Vertieal sectiou of the parietal bone of the skull of a child, macerated in chroiriic acid, showing the bone 
trabeculje of the diploe. a. Bone trabecnlie, covered by (6) osteoblasts, c. Medullary tissue (in outline), d. Spaoefl, 
artificially occasioned by the yielding of the lainelloa ot the bone trabeoulK. p. So- (Low power,) 



Plate XXIII. 
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F C &• Lofetdas tion oL the epiphysis of the 
me a rs bone i a rahbit, macerated in chroraic 
c 1 o la ty t asue of tie medulla, a'. System of 
hone trabeculse, the spaces between which are filled up 
with medullnrytissiie, rich in cellular elements. These 
elements— meduUai-y cells— are in continuity with the 
layers of cartilage cells which have a columnar arrange- 
ment (6). d. Layers where the cartilage capsules begin 
to enlarge, previously to ti-ausition into the tubular 
cavities of the layers c, while the cartilage cells germi- 
nate. The intercellular suhst-ance which bounds the 
capsules is calcified, p. 50. (Low power.) 



Plate XXIV. 
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FIG. 63. — Longitndinal eectiouof muscular coat of fallopian tube in a sow. a. Connective tissue trabecnlje which 
form the septa between the bundles of unstripeJ muscular fibre. 6. Trjinsverse layer of unstriped muscular fibres, 
cut across, c. Connective tissue which contains the large blood-vessels, and separates the transverse muscular 
larer 5 from the longitudinal muscular layer d, e. Outermost, or serous, covering of the fallopian tube. p. 53, 
Oc, 3TObl.,5.) 
* FIG. 64,— Fresh isolated preparation covered in serum from the tail of a rabbit, showing the transition of trans- 
versely striped muscular fibre into a connective tissue bundle, i.e., into tendon, p. 61. (Oc, 2; Obj., 5.) 
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Fig. 15. — Diagram to illustrate the course of 
a ray of light transmitted througb a muscular 
fibre. {See p. 56.) 






Pig. 65, Fresh preparation in aerum of an isolated muscular fibre of nydrapliiliLs pictnt^ with transverse strije, 

a. Muscular substance. 6. Entering non-mediillary nerve fibre, c. Doyfere's prominence, p. 54, (Oc.,3; Obj.. 7.) 



Platk XXV. 








Fig. 67.— Isolated smooth muscular fibres of the suiall in+M+inB ^t .. ^^*. ^ j. j . 



PLiTE XXVI. 




Pig. 70. — Three ganglion cells with spiral fibres in a preparation of the sjune kind aa fig. 69, Each gjiiigUon 
cell exhibits a nucleated capsule, p. 72. (Oc, 4; Obj., 8.) 




Pig. 69.— Group of ganglion cells of a syuip:ithftic nerve trunk of the oHnnry Ijliidder of a rabbit. Isuhited 
prepai'ation from a bladder colouxeil in gold and then treated with dilute acetic acid. p. 72, (Oc, 3; Obi., 7.1 



Plate XXVII. 
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rhf , "rH"' 20utal section of oomea of rabbit coloured with 
chloride of gold showing the superfldai intra-epithoUai rotwork 
of iine non-meduliated nerve flbrea, seen from the surface p 78- 
(Magnified soodiam.) ^' ' 





Fig. 7i.-Ganglion cell from teased preparation of spinal cord of cilf ma»er«ted in bi-i, , . ^ ^ 

The ganglion e=ll may be called bipolar; its distlnotly Willated stmctn're and th^ 1™ , °'/°^'>- 

a distinct membrane. »Ith its large nncleolns. are spcLlly to be not™ p 69 loc Obrs t" "" " 

Fig. 74. -Horizontal preparation of cornea of nibbit coloured in gold, al-oivinc a'lm'rtion „f *i , ■., 

L:i.rrbr;rTvrToc:3?jr;.r"""'""' "^"= '"^'-'•'"^ '■ ™^^^ 



Plate XXVIII. 
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FIG, 72,_A mauy-branchea gau^iliou cell from the Bame prppai-ation as flg. 71. All the processes are 
branched, with the exception of a single pale one— tbe axis-cylinder proceea, which in also distinguished from 
the others by its more tlelieate longitudinal streaking, and the absence of any granular aiibstauce between the 
stripes, p. 69. (Oc, 3; Obj„ 




FIG. 75._Horizontal section of cornea of rabbit coloared in 
substantia propria, a. Coai-se non-medudlated nerve trunk. 
Magnified 300 diam.) 



chloridd" of gold, sliowing the nerves of the 
Pine non-inedollated nerve fibres, p. 78. 
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■XIXX Hivij 



Plate XXX. 




Fig. 79. — Horizontal preparation of cornea of rabbit coloured with chloride of gold, a, Larger, b, smaller 
non-medullated nerve fibres ; and c, the smallest fibrils of the sub-epitlielial network, p. 78. (Oc, 3 ; Obj., 10. 
Immersion.) 




■piG. 78.— Horizontal section of cornea of gniaeapig coloured in chloride of gold, showing the aub-epitlielial nerve 
branchings, a. Coarse non-medullated nerve trunk of the sub-epithelial plexus, b. Fine, and c finer non-medul- 
lated nerve fibres of the sub-epithelial network, p. 78. (Magnified 300 diara.) 



Plate XXXI. 




PIG. fe-Horizontal preparation of cornea of gulneapig, showing tlie superficial intra-epltlielial network of non 
niednUated nerve fitiree aa seen from the surface, p. 73. IMagiiifled 300 diam. ; reduced.) 




FIG 81 -Horizontal preparation of cornea of frog coloured with chloride of gold, showing the distribution of non ■ 
medullated nerve fibre, in a peripheral portion of the cornea, a. Coarse non-medullated nerve trunks, nerves 
of the first order b and c. Non-uieduUated nerve fibres of the second and third order, p. 78. (Oc.,3; Obj.,7.) 



Plate XXXII. 




FIG. 83.— Oblique section through the deeper epithelium of the corupri, of a rabbit, and the superficial layem of the 
substantia propria. Prepamtiou colonrecl -witli chloride of gold. a. Coarse uon-medullated nerve tmnks of the 
sub-epithelial plexus. 6. Tufta of fine nou-medullated nex'^e fibres, c. Similar fibres of the deep intra -epithelial 
network, d. Epithelial cells, p. 78. (Magnified 300 diam.) 




FIG. fc.-Simihir preparation to fig. 81, but showing better the nerve fibres of the substance of the cornea, a, b 
md c! as in fig. 81. d. Finest non-medullated nerve fibrils, p. 78. (Magnified 300 diam.) 



Plate XXXIII. 





FIG. a4.-Horizontal preparation of tl.e Ba.ne kind as fig. 83, showing the deep intra-epithelial network of fine non- 
medullatetl nerve fibres viewed from the surface, a. Contours of deepest cells of anterior epithelium b Nerve 
fibres, p.7 fO--,3; Obj..?. Tube not drawn out.) 

FIG. 85.— HorkoiiUil section of cornea of rabbit coloured with chloride of gold, exhibiting more swellings than in 
fig 73. which are due either to the mode of preparation or to the appearance of foreshortened nerve fibres passing 
upwards or downwards into other layers. (Oc, 3; Ohj.,7. Tube half drawn out.) 




FIG. 86.— Horizontal preparation of cornea of frog coloured in chloride of gold. a. Large non-medullated nerve 
trunks, nerves of the first order, b. Nerve fibres of the second order, c. Nerve fibres of the third order ft cornea 
6orpU8cIea, p. 78. (Oc.. 3; Obj., 8,} 



Plate XXXIV. 




FIG, 87.— Horizontal preparation of nictiUting ineiobrane of frog in otloride of goW , showing the diatributiou of 
non-mednllated nerve fibres to, a, capilliiry blood-vesaels, b. Coarse non-medullated nerve fibres giviog off fine 
branches c, which form a plexus around the vessel, p. 79, (Oc, 3; Obj., 8.} 




Prr 8S -Mesentery of frog treated with chloride of gold. a. Large tmnk of meduUated nerve fibres, b. A emgle 

i„n«f^rl ,iM-ve fibre c and d. Non-medullated nerve fibrea. e. An element belonging to the meinhrana propria 

Tttemesentery /. N-ucleus of fine non-mednllated nerve fibre, ff. Capillary blood-vessel, p. 8=. (Oc..3; ObJ.,a) 



Plate XXXV. 




FlO. 89.— Horizontal prep.iration of the tail of the tadpole treated with chloride of gold. a. Capillary blood-vessel, 
i. Coarse aon-medullated nerve trunks, c. Fine non-medallated nerve fibres, d. Minute fibrils of the ultimate sub- 
epithelial network, in which cells and nuclei, e, are scattered. In onepai-t of the preparation the surface epithelium 
is left, which shows the relative size of the meahes of the aub-epithelial network, p. 80.' (Oc, 3 ; Obj., 7. Tube not 
drawn out.) 



PlATE XXXVI. 





Fig. 91.— Hovizoutal section of tongue of frog treated 
with chloride of gold, showing the distribution of non- 
iiiedullated nerve fibres to a capillaiy blood-vessel, a. 
Capillary vessel, b. Coarse nou-iuedullated nerve flbrea. 
c flud d. Fine nou-raedullated nerve fibres forming a 
plexus which aurrouudB the vessel like a sheath, d, 
Nou-medullated nerve fibres in the wall of the vessel 
p. 83. (OC..3; Obj ,8) 



Pig. go.— Mesentery of frog prepared in chloride of 
gold, showing the distribution of nou-medullated 
nerve fibrei to a capillary blood-vessel , a. &, A coarse 
non-niedullated nerve fibre giving off fijier branches, 
which form a plexus round the capillary. Some of 
these finer fibres belong to the wall of the vessel, 
p. 83. (Oc.,4; Obj., 8.) 




FIG o- —Transverse section of mucous membrane of vagina of rabbit prepared with chloride of gold, showing 
the plexuses of non-meduUatfid nerve fibres which surround the bundles of unstriped muscular fibre, p. 83. (Oc. , 3 ; 
Obj., a Tube not drawn out.) 



Plate XXXVII. 




FIG. 93.— HorizonUl preparation of the base of a glaud of the membrana niatitans of thi' frog ataiued with chloridtj 
of gold, showing the distribution of non-medullated uerve flbi-ea to the glaud. a. Membrana jivon'i'i of gland. 
6. Coarse non-medullated nerve trunk, c. Fine uou-medullated nerve fibres, which foru] a plexus round the glaad. 
From these fibres, tine fibrils proceed which penetrate between the epitheU'il cells d of the glind p 79 (Oc 3; 
Obj S) 




FIG. 9.— Horizontal section of tun>;ut» <-i irut,' tr-jjacd v\ ali cliluiiae -A L^.jia, sbov/iug the distribution of non-medul- 
lated nerve fibres to an arteriole: a. Minute artery giving oil' two capilbiries. Circular muscular fibres are visible 
in two places on the arteriole, b. Connective tissue corpuscles of the intermuscular tissue, c. Coarse uou-medul- 
lated nucleatPd. nerve fibres, d. Fine non-medullated. nerve fibres forming a plexus like a sheath aronnd the vessel. 
Many of these contain nuclei, pp. 37 and 83. (Oct., 3 ; ObJ., 7.) 



Plate XXXVIII. 
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r\r 94-Hiiri7oiiUl section ot mucoiw momteaue of vngiua of rabbit steined wlthoMoride oj gold, showms tlie 
dia'.rltaitioii of tlio uon medjlated nerves under the surface epithelium, a. Coarse nerve trunks. 4. Outljres of 
the dement epithelial cells, c. Non-medullMed nerve Hbres forming a pleius. In some places bnmchlots may be 
seen, which, leaving the network, become identifi:d ivlth the interstitiid substance of the deepest epitheUal cells, 
p 83. (Oc. 3; Obj., 8. Tube not drawn ont^) 







FIG 95 —Horizontal preparation of mesentery of a frog treated with chloride of gold, giving the surface-view of a 
lirtjevein with the plexus of nudeatcd uon-med ullated nerve fibres which lie in the adventitia of the vessel. 

ric. 96.— Same preparation, showing the plexns of sim'lar fibres in the adventitia of a large artery. (Oc.,3 
Obj., 7.1 



Plate XXXIX. 




FIG. 97.— Horizoutal preparation of nictitating membrane of frog, colonred in chloride of gold, showing the distri- 
bution of the non-meduUated nerve fibres midec the epithelium of the posterior surface, a. Liirger, b smiiller 
c smallest non medullated neiTe fibres 'p 79 (Oc 3 Obj 8 ) 




Fig. gS.— Vertical section of Injected mesenteric gland of guineapig, showing the distribution of the blood-vetsela. 
tt. Corticallayer. 6. Medullary layer, c. Large blood-vessels of the hilus of the gland, p. 118. (Cc, 3; Ohj., 2.] 



Plate XL. 





Fig, 100.— Transverse section of an artery from a 
vertical section of the skin of a guineapig, coloured 
with gold. a. Lumen of ihe vessel. &. Endothelium 
seen in profile, o. Intima. A. Circular muscles, 
e. Adveutitia. /. Cellular elomeuts of adventitia, 
p. io6. lOc.,3; ObJ.,7-) 



FIG. 99- — Longitudinal secttou of a branch of the pulmo- 
nary artery, from the lung of a guineapig, the hronthice of 
which were injected -with dilute chromic acid. o. Intima. 
6. Circular layer of unstriped muscular fibres, cut across' 
c. Adventitia. p. io6. (Oc, 3 ; Obj., 7.) 




FIG. 102.— A capillary 
bl ood- vessel, the ca- 
vity of which IS extend- 
ing into a branched 
cell (Oc 3 Obj., 7.) 



Fig loi -Preparation from the normal omentum of a rabbit, firat pencilled and then treated with silver, showing 
the development of young capillariea. a. Capillary blood-vessels, h. Capillaries only just hollowed out ; this pro- 
cess of excavation is taking place in the branched connective tissue cells, d, which are in relation with the capillary 
wall. c. Vacuoles in the branched cells, e. Branched cells of the ground-substance. /. Migratory cells. (Oc. 3 
Obj., 7-) 



Plate XLI. 




Pia. 10:9.— Omentum of rabbit coloured in silver, a. One of the larger arteries, showing the spindle-shaped endo- 
thelium jiiid transverse muacular fibre, b. One of the larger veins, showing the endothelial elements, which are not 
BO elongivtad as in the artery, ' c. Endothelium of one of the surfaces of the membrane, p. 105. (Oc, 3 Obj., S-) 



PlATE XLII. 
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FIG i04.-FMt o£ the same preparation a. 6s. .03. «. EndotheUum o< one oj the .m-face.. S An arteriole 
a"th^°ei"K T«.! sI'Z'j '" ""'*"'"'' "'" " "'""''" "" "■ ^"^ -<>■"'■='-"' - "-)y .^It 



Plate XLIII. 




Fit.. iL'5.— "\ ertical section of mucosa and sul . mucosa 
of injected stomach of a rat, showing the rich capillary 
system of the mucosa which coutiiius the peptic glands. 
p. 126. (Oc.,3; Obj., 2.) 





Fig. 107.— Horizontal preparation of mucous membrane of 
injected uterus of giiineapig, showing the superficial dense 
capillary meshwork, the arteries beneath, and the still deeper 
venous system of vessels (broad aud pale). (Oc, 3 ; Obj., 2.) 



Fig. 106. — A fat tract from the omentum 
of an injected guineapig. a. Artery, b. 
Vein, c, Dense system of capillary vessels 
of true fatty tiasue. (Oc, 2 ; Obj., 2.} 



Plate XLIV. 




FIQ. io8.— Surface preparation of the mucous meinbrmie of the stomach of a rat, injected ; showing the superficial 
arteries, the dense network of capillaries, and the deep veins, which are pale. (Oc, 3 ; Obj., 




PIG. 109.— M.iases of tubercle frsm the injected oinehtUm of a gUilleapJg, artificially infected with tuberculosis 
(chroQic inflammation of the serous membranes). A. Tubercles partly nodular, partly in tracts, a. Artery, 
6. Vein. Between tliese is ft rich capillary ayetem, 0, permeating the masses of tubercle, pp. b8 and 115, (Oc, 3 
Obj., a.) 



Plate XLV. 




Fig. no. — Vertical section of injected tongue of rabbit, showing the rich system of vessels with which the 
transversely atriped muscular sutetance is provided. {Oc, 3; Obj., 2.) 



Plate XLVI. 




Pig. III. — Mesentery of frog coloured in silver, o. Ordinary surface endothelium. 0. Endothelial cells snr- 
roTinding a simple true stoma. These cells liave the germinating character, are distinctly granular, and are 
not flat like those -which surround them. p. 112. (Oc, 3; Ohj., 5. Tube not drawn out.) 




FIG. ii^.^Septum dsteryice lyinphaticce magncB of frog, coloured in silver. A. View of peritoneal surface. 
B. View of surface of lymph aac. The stomata, some of which are open, some collapsed, are suixouuded by 
germinating endotheliam, which ia ciliated if the subject ie a female, p. 112. (Oc, 3: Obj., 5.) 



Plate XLVII. 




Fig. 113.— Surface view of mesentery, coloured in silver, of a guineapig aftfected with chronic inflam- 
mation of the serous meiohranes from artificially induced tuherculoaiB. Proliferation of the surface 
endothelium which surrounds a true stoma ia seen; i.e., germinating endothelium, a. True stoma, open. 
b. Simple lymph laeunre, the 6ndo^.helium of which is exposed because the stomata belonging to them are 
wide open. c. Proliferating endothelium, d. Ordinary surface endothelium, p. 112. (Oc, 3; Obj., 5.} 



Plate XLVIII. 




FIG. lis— Peritoneal surface of centrum teudiiieiim of i U il- tieatecl with -water and then colonred in silver. 
In the middle of the preparation a lymph vessel, I, appears helow the surface endothelium, i.e., the system 
of lines of interstitial suljstance. On both sides of the lymph vessel are tendon trabecula3, t. The endothe- 
lium which covers the lymph channels consists of smaller elements. Five true stomata are shown which pass 
through the "vertical lymph channels" into the lymph vessel below. Two of the stomata are open, and 
three collapsed; all are surrounded by germinating endothelium, p. iii. (Oc, 3; ObJ., 5. Tube not drawn 
out,} 




Fig. 114.— Similar preparation, c. A wide lymph vessel which can be seen through the surface endothelium a. 
An artery, d, and a nerve trunk, e, pass through the lymph vessel (perivascular lymph vessel) c, and within 
the field of vision are ten tlistinotly open true stomata b. The surface endothelium bordering the stomata is 
germinating, p. 112, (Oc, 3, Obi., 5.) 



Plate XLIX. 




Pig. ii6. — Meaentery, coloured in silver, ol gniaeapig affected in the same mauner as in fig. 113. a. Surface 
endothelium, d. The freely exposed upper wall of a lymph sinus, the endothelial marking of which is eeen. 
On the periphery, however, answering to the free surface of the aerouB meuihrane, two distinctly open true 
stomata, 6, are shown. These communicate in an obUque direction with the lymph bIuus. On the right a 
cloaed stoma caa be Been. The endothelium, c, which bordera the stomata ia in germination. (Oc, 3; Obj., 7.) 



Plate L. 




Pig. 117, — Peritoneal surface of ceutrUm tendineum of rabbit, pencilled and coloured iu silver, showiog tlie 
lymph capillaries of the abdominal serous uoveriuc; iu the neighbourhood of the large blood-veBsels which 
pass through the diaphragm. The sinuous endothelium of the lymph capillariea is diotiuritly ithown. p. 114- 
Oc, 3; ObJ., 4. Tabe halt drawn out.) 




FIG. it8.— Pleural surface of centrum tendineum of gnlDeapig. pencilled and coloured In siWer. A. LymPh 
vessela of the pieuidl side, the larger trunks having spied le-shaped endothelium, and tjelng provided with 
valvfiB. Oaly a ftsw cayillaries are to be seeu— that is to say, few vacsele with sinuouB endothelium 
B. Principally lymph capiUaiies which run between the tendinous bundles, p, 114, (Oc . 3 ; ObJ., 4. Tube not 
drawn out,) 



Plate LI. 




Fig, 119.— Similar preparntLon of a rabbit. Rich netwoik of lymph vesaele of the pleural side, a. Liu-ge 
tranks of lymph vessels, having spindle-shaped endothelium aiid provided with valves, b. Lymph capillaries, 
c. Lymph capillaries which penetrate deeply, i.e., which bend towards the abdominal side in order to run 
between the bundles of tendon, p. 114. (Oc, 3; Obj., 2.) 



Plate LII. 




Fig. 120. Lymphatics of ceiitnim tendiaeum of rabbit, pencilled under water and tliea batlied in silver, 

whUe artifiuial reapiratiun was being carried on. The lympb vessels are visible in the Blightly-toloured 
ground as distinct and \ery sinuous tubes, the endothelium of which is sharply defined, a. Truniis of 
lymph vessels of pleural side. 6. Lymph capillaries which, as "Btraight interfdKCicular lymph capilLiries," 
run between the tendon bundles, and reach to the abdominal aide. p. 114. (Oc, 3; Obj., 5,) 



Plate LIII. 




Pig. 121.— OmenLmn of rabbit, peQcilled and coloured io silver, a. Artery, b. Capillary blood-vesBel. 
c. Network of lymphatics, recognized as lymph capillaries by their sinuous endothelium and the absence of 
valves, d. Lymphatic cunaiiculi of the ground substance; in most of them the nuclei of the cells contained 
in them are seen. p. 115. (Oc, 3; Obj., 5. Tube half drawn out.) 



Plate LIV. 




Fig. 122. — Surface of omentum of rabbit, pencilled and cjloured in silver, showing the distribution of the 
lymph veasels. a. Lymph vessels, showing their endothelium, b. Valves, c, ludicitea the position of vessels 
enclosed in a tnict, the de'^ails of which, as well as those yf the ground-subBtance d, are omit'ed, p. 115. 
(Oc, 3; Obj., 5.) 



Plate LV. 




Fia. 123.— Pleural side ef pencilled centrum tendlneam of a (niioeapig, in -which there was chronic inflam- 
mation of the BProuB membranes, in consequence of artificially iuduced tuhorculosis. a. Lymph capillaries of 
the pleural serosa surritunding an island of gconnd-substanco. In the Utter is the canalicular system, with 
the nucleated flat cells. 6, which it contains. These cells, in various plafes, are seen to be dividing; and 
most of tliem are brancTied, c. The endothelium of the lymph capillaries is diatinctly seen in several places 
to ba in continuity with the cells of the camJicular system, (Oc, 3; Obj., 7. Tu>'e not drawn out.) 



Plate LYI. 




Fig. 124- — Pleural side of ceDtrum tendiiieum of Tabbit, pencilled and clouted in aiWer. I. Lympli capil- 
lu-ies, showing their eudotlielium. The system of lymphntic canal Iculi, c, stands unt sharply from the dark 
coloured gi'ound-aubstance of the ple\iral serosa; in many places the lacunae of the canalicular system are 
seiKirated from each other by mere lines, and a trace of nucleus s is to be seen; the placold cell to.,whiuli 
the nucleuB belongs is not visible. Ai t, the canalicular system is passing oTtr into endothelium oj^ Ih© 
lymph capillaries, p. 114, (Oc., 3; Obj., 7. Tube half drawn out.) \, 



Plate LVII. 




Fig. 125. — Similar preparsttion to flg 124. a. Lymph vessels with valves, passing over into b, lymph 
capiUariea. c. Islauda of grotmd-substtuice showing the caniilicular system, p. 114, (Oc, 3; Obj., 5.) 



Plate LVIII. 




Fig. 127.— Section of cortical layer of mesenteric gland of ox, which has been har>lene(l in MilUer'ii liquid 
and then shaken, a. Ciipillary blood-vessel. ■ b. Nucleated cella representing the nodes ol the delicate reticulum 
— adenoid tissue. (Oc, 3; Obj., 7.) 




p.Q jTg Surlace of oinentuiu of rabbit, pencilled and coloured in silver, a. Lymphatic capillary in the 

nei"hbom-h md of 6. an artery, c. Cap'llary blood-vessels, the wall of which is evidently in continuity with 
the" numerous branched cell forms, d, in the grouud-aiibstance. At c. the endothelium of the lymphatic 
capillary is similarly seen to be in continuity with the cells of the ground-substance. (Oc.,3; Obj.. 7.} 



Plate LIX. 




Fig, 128.— Centrum tendineum of rabhit, seen frini the abdominal aide, Berlia blue haJ been introduced into 
the peritoneum by "natural iojection." h. Straight interfastjiculai- lymphatics between the bundles of tendon 
of the alidiimiiiil side. ".. Lyiiiph vesstls of the pleural side, showing the valves, with corresponding dila- 
tations. The l;Lst lymijh vt-'^sels aro as completely injected as the first, (Oc, 3 ; Obj., 4, Tube not drawn out.) 



Pl.vth LX. 




Fig. 129. — Section of medullary 3uTi3ta,uce of mesenteric gtand of ox, wLlch has heen hardened in MilUer'a 
liquid sind then partially shaken. The figure shows the lymphatic cylinders containing blood- vesat Is, sur- 
rounded by closely packed [yniph corpiucles, the finely fibrous traheculse, and the system of cells between 
them. The blank spaces between the trabeculre and the cylinders represent the system of lymph sinuses, the 
lymph corpuscles of whii;h have fur the uiost part been shakpii out. p. 117, (Oc, 3; Obj., 8, Tube not di'awn 
out.) 



Plate LXI. 




Fig. 130.— Alveolus from a section oi limg of rabbit, frozen and coloured in silver, a. Inter alveolar septu, 
of elastic fibres. &, Bpitbelium of the alveolus, seen from tbe surface. The epithelial cells are seeu edgewise 
on the borders of the alveolus, p. 120. (Oc, 3; Obj., 7.) 




FIG. 132.— Section of a lung of a rabbit, injected 
through the pulmonary artery, a. Branch of the 
pulmonary artery losing itself in 6, a dense capil- 
lary system, p. 120. (Oc, 3; Obj., s.) 
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FIG. 133— Section of liver of gumeapiE hardened in bichromate of potiiBh, ahoivins the cylindrical trabeoulaj 
of liver cells. The spaces between the cylindrical cells correspond to capillary blood-vessels. The little 
openings between the constituent cells of a cylinder are capUlarybUe ducts cut.acrOES, p.126. (Oc, 31 Obj., 8.1 



■Plate LXII. 




PIG. 134.— Horizontal Bection of liver of dog, the vena portce of which hiia been injected, a. Trunk of inter- 
lobular vessel. 6. Trunk of intralobular vessel, or vena centralis. A dense system of capillary vessels is 
between them. p. 126. (Oc, 3; ObJ,, 2.) 




Fig. 135. — Vertical section of liver of rabbit, the portal vein and hepatic duct of which are injected, a. In- 
terlobular blood-vessels, 6, Jnterlobular bile ducts, forming a network, c. Intralobular capillary blood-vesselB. 
d. Intralobular bile capillaries, e. Liver ceils, the nuclei of which ai-e deeply stained with carmine, p. 126. 
(Oc, 3; Obj., S-) f-^ff' als3 fie. 142.) 



Plate LXIII. 




Fig. 136.— Vertica.1 section of injected small iiitestiue of rat. «, Villus showing its epithelium aud dense 
system of capillfiry vessels, which is developed from a central artery d. and terminates in two peripheral 
veins, e. i. Mucosa, c. Portion of iniucularis externa, p. 124, (Oc, 2; Ohj., 2.) 

Fig. 137. — Vertical section of a villus of the small intestine of a cat, hardened in chromic acid. a. Streaked 
basal border of epithelium, 6. Cylindrical epithelium, c. Goblet cells, d. Central lymph vedsel. e. Smooth 
muscular fibres which lie ueiireat to the lymph vessels. /. Adenoid stroma of the viUua in which lymph 
corpuscles lie, p. 124, (Oe,, 3; Obj., 8.) 




FIG. 138.— Transverse aecLion of filiform papilla of tongue of rabbit, a. Epithelial covering of papilla. 
6, Capillary loop of papillve, c. Vessels of the mucosa, d. Vessels of longitudinal muscles, p. 122. (Oc, 2; 

FIG. 139.— Transverse section of large bronchus of human fcetus, from a lung hardened in chromic acid. 
a Ciliated cylindrical epithelium in layers, b. Mucosa, c. Bundles of uustriped muscular fibre, d. Sub- 
mucous tissue, showing cross sections of gland tubes, e. Portion of cartilaginous ring. /. On the left, an 
artery cut through ; on the right, below, a vein, g. Trunks of meduUated nerve fibre cut tlirough. ft. Section 
of ganglion, p. 120. (Oc, 3 ; Obj., 4. Tube not drawn out.) 

(For figures of retina referred to in the text, see figs. 157 and 158.) 



Plate LXIV. 




FIG. .40.-TW0 injected follicles from transverse section of Peyer's patches of small intestine of rabbit Out 
ot tbe plexus of laiee i-essels ^hicl. surrouncls the follicle, numerous capillaries are developed, whieb t"nd 
toward, the centre ot the folUcIe, and for the most part turn bacli so as to form loops p ,=" (Oe j 
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Fig. 141.— Vertical section of portion of ileum of dog, hardened in chromic acid. a. Villus, showing it* 
cylindi'ical epithelium with thick basal border. The stroma of the villus seems to consist of closely-packed 
lymph corpuscles; betweeii are bundles of iinstriped muscular fibre, b. Mucosa with Lieberkuhnian crypts. 
c. Jfuscularis -mucoscB, with interruptions through which the summits of the follicles, d, project, in order to 
reach the epithelium of the fi-ee surface, d. Portion of tub-^micosa, in which the follicles are closftly packed, 
and are partly fused together, ao as to foi-m a Peyer's patch. At the base of the follicles the lymph sinuses, e, 
"which surround them can be seen. /. Portion of circular muscular layer of the muscularU extema. p. 126, 
Oc, 3i Obj., 2.) 



Plate LXV. 




Fig. 143.— From a longitudiual eeciion of the injected kidney of a rat. a. Arterial trunk. 6. VenouB 
trunk, c. GIomeruluB. d. Vas aflfereus of the glomeruluB. e. Van effereua. /. CapUIaries which twiue roiuul 
the convoluted tubes, g. Capillary vesaels of the pyramidal proceesea. p. 134. (Oc, 3; Obj., 4.) 




Fig. 142. — Section, parallel with the surface, of an acinus of the flame preparation as fig. 135. a. Intra- 
lobular capillaiy blood-vessel, b. Intralobular capillary bile duct. c. Liver cells, p. 126. (Oc.,3; Obj., 7.) (See 
also fig. 135) 

FIG. 144.— From a kidney of pig injected from the ureter, showins the arrangement of the tubes in the 
pyramidal substance, a. Collecting tubes. 6. Henlf'a loops, p. 134. (Oc, 3; Ohj., 2.} 



Plate LXVI. 
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Fig. 145.— Transverse section across the axis of the injected kidney of a rat. At A are seen the bundtca of 
the vas.1 recta, which penetr.itc the pyramids. B. Cortical substauce, \i. 134. (Oc. 3; Olij., a.) 



Plate LXVII. 




Fig. 146. — Trauaverse section of pyramidal substance of kidney of pig, tlie blood-vessels of which are injected. 
a. Large collecting tube, cut across, lined with cylindrical epithelium, 6, Branch of collecting tube, out 
across, lined with epitlielium with shorter cylindei-s. c and d, Heule's loops cut across, e. Blood-vessels cut 
across. D. Connective tissue ground-substance, p. 132, 

Fig. 147.— Teased preparation from a section of kidney of pig, hardened in bichromate of potash, showing a 
Henld'a loop. a. Jlcinbrana propria, b. Epithelium. 





FIO. 148. — The same, showing a ixiition of a collecting tube in the pyramidal processes of the corticalis. A. 
shows tlie lumen of the tube; b, the 'membrana propria; a, the cylindrical epithelium, p. 132. (Oc, 3.) 

Fig. 149.— Section of cortical substance of kidney of human ftetus, burdened in bichromate of potash. 
a. Glomerulus with (6) its ntembrana propria ; and 'c. the epithelium of irolyhedric cells covering the glome- 
rulus. This epithelium is continuous with d, the flattened epithelium which lies upon the inner surface of 
the Bowman'a capsule, e, /. Convoluted urinary tube cut across, p. 132. [See also fig, 155.) 
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FlG, i5o.^Portion of convolated tube of kiJuey of pig, prepared with bichromate of potash. The gramilar 
BTibatauce which fills the tube contains niiclei, many of which are soiroimtled by areas the limits of wliicli 
are faintly indicjited. b. Afvmhmna p^-opria. p. 132. {Oc. 3.) 




Fig. 151. — Longitudinal section of eyelash of newly-born child, hardened in chromic acid. a. The papilla. 
6. Layer of longitudinal fibres of hair bulb. c. Mnscular fibre of the musculus cillaris albini cut transversely. 
d. Hyaline membrane which separates the inner layer [g) of the hair bulb (here cut through), which consists of 
transverse ucstriped muscular fibre, and e, the external sheath of the root. This hyaline membrane extenda 
uninterruptedly over the papilla. /. Outermost cylintMcal cells of the external root sheath, which cover the 
hyaline membrane of the papilla, p. 131. 

FlO, 152.— Portion of a Meibomian follicle from a vertical section of human eyelid, hardened in chromic 
acid. a. Principal duct, i.vith its lining of pavement epithelium, c. b. The aciiri which communicate by 
channels with the principal duct. These acini are bounded by a layer of polyhedral .cells, consisting of 
granular iirotoplasm, which lines the membrana propria. These cells are directly continuous with the deep 
cell layer of the duct. e. Polyhedral cells filling the acinus, which are ilattened against each other, and 
which, in preparations treated with alcohol and oil of cloves, are seen to contain each a nucleus, p. 131. 



Plate LXIX. 
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F[G_ ,54.-Seotion of cortical substance of kidney of six months' human fostus. hardened in bichromate of 
potaah. ,. Glomerulus. 6. J/,.,„5,,.„a ^.-opria. which extends over the glomerulus, and ,vhich if a dh-ec 
coutmuafon of Bowman's capsule. At the point of section it appears a. if it consisted of spindle-shZd 
g ments placed toeether. c. The epithelium of cylindrical elements which covers the glomerulus eS 

r"rS7Io"i1«r °''°'™^''"'™'" '■ ''°''"'-"" -'-"^'->' ™' """•"* transverse^. 




FIG. 155.— Vertical setjtlou oi human eyelid, showing the tubular glands which are embedded tn that part 
of the conjunctiva paljwbrBe, which is nearest the conjunctiva fomicis. Chloride of gold prepanitiuU, har- 
dened in alcohol, a. Conuective tissue ground-substance, rich in branched cells, in which the tubular glands [b] 
are embedded. These are shown cut through in various dLrections. Where they are cut transveraelv, as at e, it 
is seen tliat the epithelium covering them consista.of cylindrical nucleated cells. (Oc, 3; Obj., S.) 




Fig. 156.— Vertical section of cornea of rabbit, hftrdeuetl in chromic acid. a. Anterior layer of pavement 
epitlielium. 6. Substantia propria of tlie cornea, consiating of conneutivB tissue dbres in more or less parallel 
bundles, between which are the cornea corpuscles. These, in vertical sections, appear apiiidle-shaped. c. The 
posterior lamina elastics, or Descemet's membrane, and the endothelium of polyhedral cells, d, which covers 
it. p. 13H. 








FIG. 157.— Diagram of the connective 
substance of the return. 



Fig. 158.— Diagram o£ the nervous eli?- 
menta of the retina (after Max Schultze). 
These two diagrams must Vic supposed to 
flt into one another iu such a way that 
the nervous elements fill corresponding 
spaces iu the connective substance. In 
157, the lower line represents the limitans 
interna ; the line 8 the limitans externa. 
2. Layer of ner\-e fibres. 3. Layer of 
ganglion cells. 4. Inner finely grauular, 
or, more correctly, iinely flbrillated laytT 
which really forms an extremely close 
network of very fine fibres iuto whicli, 
ou the one hand, the processes of the 
ganglion cells penetrate ; out of which, 
on the other hand, the fibres of the iimer 
granular layer, 5, proceed. The outer 
processes of the elements of this layer 
.Eimihirly terminate in a close finely 
fibrillar network, 6, the intermediate 
granular layer or outer finely granular, 
or, more correctly, finely fibrillar layer. 
Out of this proceed the inner procesfes 
of the outer granulai' layer, 7, which ter- 
minate as rods and cones, q. p. 142. 



Plate LXXI. 




Fins T5g-T6i.-Various stnges of cleavnge of the eg:g of the trout, a. aerm. 6. Section of yolk on which 
the scTin lie.^. p. 14S. (These agiires are referred to in the text, by eiTor, as 146-150.) 




Fig, 164. — Germ in an early stage of cleavage, seen in profile. 
I. Vitelline meinbrane. &. Germ. c. Yolk. 
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FIG. 165,— Vertical section of hlaatoderm of tlie egg of a trout 
at the third Hay. a. Germ, already split into a large number of 
elements, in some of wiiich the dark ynOk granules can he dis- 
tinctly recognized. 6. Yulk of rhe saucer.-shaped depression, filled 
with fat globules. 




Fig. i65. — Similar preparation, made at the sixth day. The blastoderm, which lies on the yolk like a cushion, 
consists, as in the previous figure, of small, distinctly nucleated elements. The deeper elemeuta, those not so 
fiir advanced in cleavage, are larger, and still confiin yolk granules. 



Plate LXXII. 




FIG. 167.— Similar prepamtion at the tw(.-lftli (lay. The blastoderm baa increased considerably in width, and 
shows at a a mai-giual thickening. OpiJosite the thinner central portion, d, the blastodenu ia separated from 
the yolk, e. by a hollow space, the cleavage cavity, ti. It is still, however, connected with the yolk by 
columns of cells, the sut>germinal processes. 
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Fig. 16Q-172. — Sections of the egg of biifo oinerexis, intencled to show the relations between the elejLvage 
cavity and Eusconi's cavity, eventually the visceral cavity (after Strieker). R. The dorsal aspect of the egg. 
B, The ventral aspect, F. Baer's cleavage cai'ity. N. In 169 and 170, Rusconi's cleft ; in 172, Kiisconi's cavity 
(JfahmngshoJde). D. Uonie oi the cleavage cavity, consisting of elezuents in an advanced stage of cleavage, and 
representing the original upper pole of the egg. P. Original lower pole of the egg, showing, especi.iliy in 171 
and 172, Eiiker's yolk plug. z. Elements of the mai-gins of the cleavage cavity (central yolk mass of Rei- 
chert). They are liU'ger, that is, less ad(7iuced in cleavage, thftu the elements in the dome of the cleavage 
cavity or of Rusconi's cavity. In 169, they are niiiking their way along the inner surface of the covtr of the 
cleavage cavity towards the upper pole. They answer to the formative elements of the trout's egg. Rusconi's 
cleft advances between these elements, so that in 171, where the cleft has become a cavity, they are eepar;ited 
from the cleavage cavity by a layer of formative elements, s. In 1713, owing to the alteration in its centre of 
gravity, the egg has changed its position, tlie white pole being now nearly uppermost, p. 152. 



Plate LXXIII. 




FIG. i68.-Vertical section I per plienl p^irt of blastoaciin of tioufs egg at die fourteeiith day, b Margiiia 
thickening, c. Central tlim port on of Uastoderm showing superQcmlly a layer of flattened elouieiits wud-r 
which is a layer of spheroidal eleu ents d The blast derm rests on the yolk by mean« of the sub-germinal 
processes, as in fig lo Tl forinatu U lei t e on the floor of the cleavage cavity, a, are deriv^'d iro,n 
the blastoderm ; either fmm the sub-germinal processes, or from the lower layer, d, of the cential pintion. 
f. Yolk of the saucer-shaped depression, g. Vacuoles (fat globules?). 




FIG. 173,— Vertical section of the dorsiU furrow of the conunencing embryo of biifu cinereus. a. Cornea 
layer, b. Dorsal furrow, c. CouiiJi.jneing central nervous system, d. Commencing chorda dor^alis. e. Peri- 
pheral portion of nervous layer. /. Peripheral portion of the third nr in utor-germi native layer, g. Fourth or 
epithelial glandular layer, h. Euscuiii's cavity, H. Elements of lli-ichei-t's central yolk mass, k. The re- 
mainder of the cleavage ca\ ity. p. 153. 



Plate LSXIV. 




Fig. 174. — Section of tlie cover or dome of Rueconi'a cavity (Bufo). a. Corneal hiyer. 6. Nervous 
layer, c, Motor-germiuative layer, d. Epithelial glauclular layer, c and d are the oflijpring of formative 
' elements. 




Fig. 175. — Vertical section of a portion of the area pellv-clda and area opaca of the blastoderm of a fresh- 
laid hen's egg. In the section coiresimnding to the area 2^cUibcida, the blastoderm consists of twu distinct 
layers, a the upper, and 6 the lower ; the latter looser and consisting of htrger elements, cc. Formativ. 
elements lying on the floor of the cleavage cavity F, which have originated from the germ, and are filled with 
yolk grannies. These elements are continuous with similar ones in the area opaca. 




Fn_J. 176. — Section of blastoderm of hen's egg, at the fifteenth hour of incubation, a. Upper, and b lower 
fiyer. c. Cleavage cavity, d. Yolk rim. /. Formative elements on the fltior of the cleavage cai'ity. g. Similar 
elements which have already migrated in between the layers of the blastoderm. 




Fig. 177.— Section of commencing embryo at the twenty-sixth hour after incubation, a. Upper, 6 middle, 
c under layer, d. Ceutnil portion of the middls layer, which is here fused with the upper layer, e. Primitive 
groove. /, Dorsal ridges. 



Plate LXXV. 




Fig. 178.— Similar preixixatioM at the thirty-sixth hour. «. X^piiur layer, b. I'iirietjil liLuiella, Icniihiu vcn- 
traits U/autiiiHS/cL-lpIatte). c. Lamina serosa, visceml lamella [Darmfaserpluttt^). rf. Lower layer, /. Central 
nen'ous sj'stetn. g. Chorda dorsalis. h. Proto-vertelini.'. i. WoUflau body, k. Pleuro-peritoneal fissure. 0, c, 
h, I, g, are products of different] atiou of the middle lityet, p. 156. 
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Fig, 179.— Sectiou of ajva ojyaca, and a portion of area peUiichln of blastodemi (caudal end), at the thirtljth 
hour. Ap. Area j-'i'^lucida. Ao. A'^ea ojnica. b. Upper, c under, M middle layer of germ. e. Lamina v:n- 
trails, d. Lamina serosa, f. Bloud- vessels, g. Elements which belong to the middle layer, and i>articu'.arly to 
the lamina serosa, ft. Yolk of the inner yolk rim. 
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Fig. 180.— Transverse section through the cervica.1 part of au embryo of the chick at the thirtieth hour of 
incubation, a Upper layer of the germ. i. Central nervous system, c. CZ/urda dorsalis. d. Pi'oto-vertebrn), 
e. Lamina vetitralis. f. Lamina serosa, g Lower layer. 



Plate LXXVI. 




FlQ. i8r. — Section of embryo of chick at the beginning of the second day, in the neighbourhood of the 
heart, a. Upper or corneal layer. 6. Ceiitr.il caniil of the ceutrnl nervons system, d. Under or epithelial 
glandular layer. D. Anterior intestine ("\'orderdarm). e. Lamina serosa, f. Lamina ventral U. g. Aorta;, k. Vcnas 
cardinai-is. ni. Fold of amnios, p. Pleuro-peritoneal cavity. H. Heart cavity, h. Endothelium of wall of 
heart, e'. Proper Tvall of heart, k. Blood corpuscles. 
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FlO. 1S7.— TraJisition of the formative elements of the blastoderm into endothelial yesicles containing blood 
corijuscles (endogenous development of blood corpuscles), i. C'uarsely granular formatire element in which 
Isolated nuclei, a, are found, a. Numerous nuclei, and a few blood corpuscles, a, are distinifuishable, while a 
peripheral zone, b, begins to be differentiated from the rest of the cell. In 3, the peripheral nucleated layer 
of finely granular protoplasm has become distinct from the contents, which consist entirely of coloured 
blood corpuscles, so that wo have before us a vesicle lined with endothelium and filled with blood corpuscles. 
The lining of finely granular protoplasm, with its more or less regularly arranged nuclei, represents the 
endothelium of a future vessel. 
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FIG. 182.— Section of the posterior part of the body of the embryo of the chick at the forty-eighth hour. 
a. Central nervous system, b. Pruto-vertebrie. c, C'Jimda, dorsalU. el. Upper or corneal layer, c. Serous, and/. 
ventral laminn. ff. Wollfian duct. h. Aorta;. (. PI euro -peritoneal cavity, k. Lower layer. D. [ntestinal 
furrow. A. Amniotic fold. !. Blnud vesse's. 







Fir;. 1S3.— Sectkn of anterior cerebral vesicle of embryo at the middle of the second day. a. Cavity of 
anterior cerebral vesicle. 0. Wall of cerebral vesicle, c. Primary optic vesicle, and d its wall. e. Upper 
layer of germ, /, Thickening of the upper layer for the formation of the lens. .7. Middle layer, ft. Jf^ervus 
optitnu. p. 157. 



Plate LXXYIII. 




Figs. 184-186, — Various stdges in the trauaitiou of the primaiy into the secondary optic vesicle, and the 
development of the leus at the end of the second and during the third day. 

186. a. C';ivity of secondary optic vesicle. 6. Rudiment of retina, c, Eudiinent of pigment epithelium of the 
choroid, d. .Vn-mis opticus, e. Leus. /. Upper or corneal layer, 

184. a. Primary optic vesicle, and & its wall, c. iVcrvits opticits. d. Upper or corneal layer, e. Beginning of 
■lens. 

185. a. Primary optic vesicle. &. Saucer shaped cavity, wliich subsequently becomes the secondary optic 
vesicle, c. .W-nrus opticus, d. Outer vaW, and e inner wall, of primary optic vesicle, f. Upper or corneal layer. 
g. Hudiment of leus. 




Fig. 1S8. — other forms of elements, in which "blood corpuscles are produced, a, a, are the canities of vesi- 
cular structures, produced by the formation of vacuoles, in originally solid cells. The wall of the vesicle b 
which consists of nucleated protoplasm, represents the endothelium of the future vessel, for which reason these 
vesicles may be called endothelial vesiclcB. At d, blood corpuscles are detaching themselves from the inner 
portion of a vesicle. /. Shows an element of another kind, in which blood corpuscles are formed. It is a 
spindle-shaped or branched solid cell, the central portion of which becomes blood corpuscles, and the peri- 
pheral portion endothelium, h. Is an element similar to that in fig. 187. 

Tliese three varieties of formative elements of blood corpuscles are in communication with each other by 
solid ofishoots. They liave this in common, that in all a peripheral layer of nucleated protoplasm is dif- 
ferentiated from the interior, which contains a greater or less number of blood corpuscles. The interiors of 
neighbouring elements eventually become continuous with each other by the offshoots or comraunicatiue 
threads above mentioned, which become hollowed out, and thus give rise to a system of tubes, the blood-vessels. 



Platk LXXIX. 




Fig. igo. — Test-tube, with foot, used for sabsidence of small quantities of blood (§ i). 

Fig. igi.— Vessel of tin plate for collecting blood and keeping it at 0°0C (§ 2). 

Fig. 192. — Coagulation of blood of frog in a fine capillary tube. Hartnack. (Obj. 9; immersion. Oc, 3.) 

Fig. 193. — a. Cannula for SchUfer'a exjieriment. 6 shows the form into which a tube is drawn out for the 
preparation of an arterial cannula (§ 9) ; the tube is first severed at one of the constrictions, and then filed 
away in the direction of the oblique line. c. T-shaped arterial cannula; the horizontal tube is in communiciL- 
tion with the manometer of the kymograph (§ 33). 

Fig. 194. — Object-glass for studying the action of induction shocks on blood. The drop of blood to be exa- 
mined is placed between the tinfoil points on the under surface of the fixed square cover-glasa. The chamber 
is closed by placing a second ordinary object-glass below it (§ 13). 
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Fig. 196. ~ Iioi)pe-Seyler's botile for pi-eiKuiiig 
flbriii (g 23). 

Fig, 195. — Vtirioiis aLisorption aijectni. i. o"4 per 
cent, Bolutioii of liceiiioglobiii, 2, Reduced liDemo- 
globiii {§ 18), 3. Hieniatoiii {§ 22). 4. Reduced hteinatlii 
(g 21). 5, o'o6 per ceut. solution o( hDemoglobiii, 
6. o"7 percent, solution ot the same (§ 24). 




Fia. 198,— Geisaler's mercurial ptuup {§ 27) 



FIG. 197,— Alvergniafs mercurial pump (§ 26). 
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Fig. 199. — Franklaml-Sprengel pump ( 




Fig 203. a, aiid 6, Needles for passing ligatures under vessels or nerves, c. BrLlcke's blunt hook, d, Tre- 

Vhine. e. Curved needle. /. Curved and notched needle. 
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F1(t. 200. — Fraukland'8 apparatus for the analysis of gases by absoii'tion (J 30}. (From Sutton's Voluia. Aualysis.) 
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Fig. 304.— Czermiik'ji rabbit support (§ 34), 




Fig. 201.— Frankland and Ward's apparatus for explosion (§ 31). (From Suttou'a Voluni. Analysia.) 
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FlO. 202. — Tbe luei-curiitl kymugraph. a. Vulc!iiiit.e rod of floating piston. 6. Tube wliich comimmicatea 
with the pressure buttle, c. Tu>je which eoumiimieateB with the artery, d. Feeding cylindei*. i. First axis, 
which revolves ouce in !i minute. 2. Seeoud axis, which revolves ouce in ten seconds. 3. Third axis, in a 
second and a half (§ 33). The inatrunieut ia furnished with other cylinders suitable for the reception of 
single Iwnds of glazed paper, the ;<iirfin:e of which can be bLiokeued after they are flxed on to the cylinders, 
liy causing the latter to revolve over the flame of a petroleum lamp. These cylinders can be fitted on to 
fither of the axes i. 2, or 3, and are always used when it is necessary to employ a rapidly-moving surface, 
:w, e.ff., for tracing the curves of muscular contraction. 




Fin. 206. Normal tracing of arterial pressure obtained with the mercurial kymograph (rabbit). 
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Fig, 205,— Kick's spriuB; kymograph. A. C-spring. BB. Support, C, Rod which comninnioates the movemeuta 
of the spring to the lever D, ami thus to the writiug-ueedle G- K. Leaden tube by which the cavity of the 
spring is in communication with the artery. 
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Fig. 207.— Nurciid arterial tr.icing obUiiuetl with the sprinp kymograph (dog under curare). 

Fig. 207a. — Tracing of sa,me auiiua,! after exhauatioii of vagUB by repeated excitations ; dicrotoua pulse. 




FIG, 208.— MechdUical arrangement of the sphygmograyh ( 
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Fig 309. — End view of the block by which the sphyguiograph rests mi the bones ot the ^VTist, showing the 
screw, G, by which the pressure exercised by the spring on tlie j.rtcry cm be varied (g 39). 
Fig. 209&.— BreRuet'a improvement (§ 39), 
Fig 210. — Mode of meii^uring pressure (§ 39). 




Fig. zit. — Schema for demonstriiting the nature of the arterial movements. A, Glass tube which repreaenta 
the heart. E. The tube by which A communicates with a cistern at a height of ten, or twelve feet above it. (A 
much Bmaller head of water is sufficient.) C. The lever by which the two valves E and D are worked, the 
eame act which shuts the one opening the other. F. Commencemeut of the experimental tube, which is of 
black vulcanite. At F the tube communicates with a long vertical tube of glass, only part of which is seen; 
it ia closed at the top, and usually shut off from P by a pinchcock. At G the tube passes under the spring of 
the sphygmogi-aph, the fnune of which rests on a block (below G). By eiTor, the tube has been drawn on the 
wrong Hide of the block. H. The blackened plate of the sphygraograph. To the left of it is seen the cylin- 
der, with its needle for recording the time which intervenes between the opening and closing of the aortic 
valve, D. L. A rod' which is firmly fixed in the lever, and is connected by two cords, one of which is elastic 
with the cylinder (5 40)- 
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FIG. 2r2n.— Tr.ioiugB obtaiued with the arteriid schema (5 40). FIG. 212b.— NHtural pvilfie. 




Fig. 213. — Percussion waves (§ 41.) 
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Fig. 214.— Trociuga showing the contractions and expaiisiuna of an india-rubber tube, iilong which water ia 
proi)elled in an intermitting streum by squeezing with the liand at regular intervals of time an ebistic bag 
provided with valves, with which the tube is in coiu muiiication ; the bag thus represents the heart. Tlie three 
trncings are drawn simultaneously, and exhibit the expansive movements of the tube at three diflferent dis- 
tances from the bag, the iipi>er tracing being taken at the greatest distance (§ 41)- 




Fi(.;. 216.— Dr. Cftton's fish-trongh (§ 44). It must be used with the microscope stage inclined at an aunle ui 
about 4i.>'. 
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obiKt, ,,ei, under the mIcru„Mi,e. „. j^i, 0, t" "e 
of .mcroacope. s. Prism, a. Direction in which to 
object een. c. Surface of c,rawi„g-Wd, wh::^h„uM 
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FI.:. =«.-Cannnla for injecting any liquid i„t„ » ^oin (5 «,. 
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Fig. 224.— Skull of rabbit seen from behind, p P^ Parietal 
bones ; i, interiJiirietal bone ; below i, occipital tubercle ; above 
P, occipital protuberance. Half-\vay between the tubercle and 
the protuberajice is the iToint at which the bone must be per- 
forated in the operation for x->rodncing glycosuria, (§ 50). 
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Pig. 222.— Sprengel'a blower (§ 49). 

Fig. 225.— i3x.citor. The wires are of copper, with platinum points. Their sheaths are made of bits of flexible 
catheter, and are bound together with waxed silk (§ 51). 

Fn;. 226, — Parts exposed in the rabbit by an incision extending from the thyroid cartilage to the root of 
the left eiir. vj. Bifurcation of the jugular vein; pfv, posterior facial vein; p a v, posterior auricular 
vein ; afv, anterior facial vein ; n a m-, great auricular nerve, where it emerges at tlie posterior edge of 
the stemo-inastoid muscle (§ 53). 
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ill.. 2c7.-f:uutia nrttry „j ,,„|,i,it^ „„j j,„j.tj, j,, i,p,.,ti„„ ,vitli It. c. CiirutM ; 
.», co,-nu mijiu of liyoUl brnit ; , ;., stylohyoid luusoU. ; 7., hypoElosml nerve; 
s, sympatlictio ; », >,,j,„,, „„,.„. ; p„i„tj, j^ superior laryugeal nei-ve ivhere. 
Close to Its origm irom the ragus. it passes hoMud the carotid ; p. pharyngeal 
iuteiy, ».n. eJse of slerno-mastoid muscle; ( ;,, thyroid artery; ,t h.sUino- 
„r is'^r ' '' '"^"^' "'■'"'' *'"' ""™ "*'* ='™»°' " '» ""> d«,cendana 
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FIG. 223.— Heart of frog (after Fritsche) ; front view to the left, back ■ 
the right. ^^l.AortJe; V.cs., vetue rnr^v supeTiores ; At.s, left auricle; At.d, 
right auricle ; I>»., ventricle; B.ar., niijbin^ arte^'iosiis : S.v.,sinug vcnoma; r.c.i., vena 
cava.iiifiirior ; V.h., venix hepaticte ; I'.p., vcncepulmmialeai^ sj). 
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■ 230. — The cardiugniph (g 6u). 
Fig. 231,— Marey's tympanum and lever, a, Besii-iugs iii which the steel ;i.vis uf the lever works ; it am 
be raised or depressed at will, by menus of t)ie little a,dj listing lever, the long arm of which is seen to 
stretch backwards and slightly downwards from a.; b, tympanum; f, tube by which its t;ivity cotijmuni- 
cates with the cardiograph; this tube enters the tyii,panum by a horizontal metal tube ou its further 
side. 




FIO. 227-— t-';ia-utid artciy of r;;libit, juid ir.nU iii rehitiou with it. c. run.lul ; 
c m. cortiu mijus uf hyoid bout; sh, styloliyuid iijuscle; h, bypottlussiil uerve ; 
s, sympathetic; v, xiKgwa, nejve ; /, points to siijicrior hiryiigeal iiei've where, 
close to its urigiu from the ragnis, it pn.-ses behind the carotid ; p, pharyngeal 
arteiy ; s m, edge of steruo -mastoid muscle ; t h, thyroid artery ; s t h, 'sterno- 
hyoid muscle ; I, laryugeal artery the iier\'e which crosses it is the clvscendene 
noni (§ s6}. 




FlU. 223.— Heart of frog (after Fritsolie) ; frout view to the left, back view to 
the right. vl J, Aortfe ; V.c.s., vence cavm suporiores ; At.s, left auricle; At.d, 
right auricle ; Ven.. ventricle ; B.ar., Bulbus arteriosus ; S.v., simis vcnosius ; T.c.i.. vena 
cava, ivferior ; T.h., vencB heiiaticx ; i'.p., vance pulmonales (§ 57). 
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FlU, 230.— The cardiograph (§ 6o). 

FIG. 2:11.— Marey's tympanum and lever, a, Beariugs 111 wliicli the steel axis of the lever works ; it cau 
be raised or depressed at will, by means of the little adjusting It-ver, the long ai-m of which is seen to 
stretch Imckwards and slightly downwards from n.; b, tympanum; /, tube by which its cavity communi- 
cates with the cardiograph ; this tube enters the tympanum by a horizontal metal tube on its further 
side. 
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Fig. 233. — Coats' apparatus, A. Keservuir; B, stopcock; C, tube leading from reser\'oir to D, vcria cava 
infa-ior ; D', aortii, the cannula in which is in comiunnication with the manometer; F, tuhe guarded by 
clip, by which proximal end of manometer is closed ; G, style, which records the movements of the distal 
columji of the manometer on the cylinder ; H, heart ; K, ligature, by which the tube is eecured to the 
distended oesophague ; L, holder, by which the glass rod J is suijpoi-ted (§ 63). , 
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Fig, 237. — Dissection o( the paits in reltitioii with 
t-he vagus nerve of the fioa on the right eide. Tlie 
resopha^s is distended with a glass tube about half 
an inch in width. The object is represented of about 
twice the actual size a, Kight aorta; B, bulbug 
aortcB ; c, posterior horn of hyoid bone ; g.h., genio- 
hyoid muscle ; h.ff., hyoglosaus muscle ; p, lowest of the 
three petrohyoid inuscles ; H, ninth nerve ; G, glosso- 
pharyngeal nerve; r, vagus; &, larynx; «&/i & oA., point 
to the space occupied by the origins of the large muscle 
(sternohyoid) which connects tiie hyoid with the ster- 
num, as well as by the omohyoid ; both of those muscles 
have been cut away (§ 73). 



Fig. 235.— Triiciugs obtained by recording Bimultaneously 




the same cylinder the variations of pressure in 
the right auricle, right 
ventricle, and left ven- 
tricle, respectively. Th« 
interval between each 
vertical line and the 
next corresponds to 
about a tenth of a se- 
cond. The second ver- 
tical line is just before 
the completion of th» 
systole of the auricles. 
The contraction of the 
ventricles falls be- 
tween the third and 
fourth lines. It ends 
between the seventh 
and eighth ; conse- 
quently, in the horse, 
the interval of time 
between the auricular 
syxtule and that of 
tlie ventricles is about 
o*i5 sec, and the 
duration of the ventri- 
cular systole is about 
o'4 sec. (After Chau- 
veau ; see § 67,) 



Fig, 236. — Septum 
auricularuni of frog, a. 
Muscular fibres ; 6, endo- 
cardium ; c, free edge of 
septum ; dd, wall of ven- 
tricle ; e, right cardiac 
branch of vagus : /, left 
branch ; ft, anterior 
nerve of septum ; i, 
posterior nerve; 7ck, 
Bidder's ganglia ; 1 1, 
ganglia of ventricle ; 
§ 69. (After Bidder.) 
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Fig "40 —Sketch to illustrate the relations of the 
ganglionic cord in the visceral ciivity of the frog. 
The suptiLm cistcmcB maance having been divided on 
the right side, the right kidney ia turned over towards 
the left, so as to expose the parts concealed by it. viz., 
the aorta, and tlie ganglionic cord of the same side. 
The stomach and the first coil of intestine are also 
turned over, so that the posterior surface of the 
former organ is presented. In this way the origin of 
the meseiitoric artery from the junction of the right 
and left aortse is brought into view. On its surface 
nervous fllameuts, which spring from the ganglionic 
cord, may be tr.aced. These {nvrvi tm'Xi^vtvrici) com- 
bine to form a plexus with similar filaments from 
the con-eapouding ganglion of the other side. (See fig. 
295.) ;, Liver ; rl. right lung; s, stomach; A, kidney. 

Fig. 241. — Heart, lungs, and great vessels of the rabbit, 
with the nerves in relation with them. (After Ludwig, 
slightly altered.) V.c.d., V.c.s., Right aud left v&ncB cavcE 
sv/perlores ; the left vena cava is represented aa if cut 
away, in order to show the nerves. O, Oanf/lion c<yi-vic(il<i 
inferiui : s, sympathetic; v. vagus; d, depressor. The 
dotted lines on each side indicate the position of the 
chrenic (§ 81). 

Fig. 242.— Dissection of 'the lower cervical ganglion in the dog, and of the parts in rehitiou with it. (After 
Schmiedeberg.) i, Recurrent nerve ; 2, common trunk of the vagus and sympathetic; ^.phrenic; 4 (leading up- 
wards and to the right from 8}, ramus vcrtehralis ;_5, communicating branch between inferior cervical ganglion (6) 
and recurrent ; 7, trunk of syropathetic ; S, first thoracic ganglion; g, ramus cardiac's sifiuerzor ; ir, trunk of 
vagus (§ 81), 
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FIG. 244 — Tnujiiijf (after Sclimiedeberg) showiug tlie effect of electrical stimulation of tlie vaguB of a frog under 
the influence of ulcotin. The line ending in iusterisks indicates tlie tUiration of the period of excitation 
(§ 81). 




FIG. 243.— Dissection of in- 
ferior cerv icU gau gl ion of 
nibbit. The pectuiiU mus- 
cles and sterno-clavicular 
ligament have been divided, 
and other more superficial 
parts removed. The dotttd 
line indicates the middle line 
of the body, g I, A lym- 
phatic gland in contact with 
the apex of the lung ; a s, 
Bub-clavian artery ; av, ver- 
tebral arter>- ; v, vagus nerve ; 
«, sympathetic ; p, phrenic 
l§ 81). 

Fig. 246.— Respiratory mus- 
cles of frog (after Eckei-}. 
smt, submentalJa ; a h. ge- 
niohyuideus ; h g, hyo- 
glosaus ; a m, submaxillaris ; 
siu", anterior horn of the 
hyoid bone ; p h, petrohy- 
oidei ; o ft, omoIiyoideiiK ; 
s h, stemohyoideuB, 





FIG. 247.— Recording Stethometer. 

A, Tympanum ; B, ivory knob; B'rod 
which carries the knob opposed to 

B. C,' T-tube, by which A communi- 
cates, on the one hand with the re- 
cording tympanum, on the otherwith 
an elastic bag D. The purpose of the 
bag is to enable the observer to vary 
the quantity of air in the cavity of 
the tympana at will. The tube lead- 
ing to it is closed by a clip when the 
instrument is in use. (§ Pg), 
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Fig. 230.— BoxwockI Pulley for recording the movements of a needle, inserted in the diaiiliTiism. A lit;lit lever 
is attached to the horizontjil arm (§ 91). 

FIG. 251.— Bosenthal's lippai-atus, with W. Milller's valves (§ 96). 




-Pettenkofer's Tube, for the absoi-ption of carbonic aeid gas (§ 9 
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FIG. 257.— The lever kymogriipli, for recordiug tlie respiratorj' ami iirterml muvemeuts Biinultiineously (f 105). 




FIG. 238.— Traciiig uljUaiiiecl with the lever kymograph (§ 105). . 
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FIG. 265.— The calorimeter (t 116). 








FIG. 265, bis.— Galvanometer or multiplier, for thermo-electric currents ;§ 119). 
Flu. 26s, bis a.— wooden fram^ on which the wire is coiled. 
FIG. 265, bis 6.— The magnets. 
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Fig, 229,— Tnicing drawn by a lever applied direotly to the apex of the heart of the frog. 

Fin. 254. — Tracing of endocardial pressure of heart of frog, obtained by Coats' method. 

Figs. 238 a and ft. — Synchronous trtvciugs of (irterial pressure, and respiratory movement of air in trachea, 
tJikon (a) immediately befdro, and (ft) one minute after, aectiou of both vagi. The lever kymograph (flg. 257] 
■was employed, Ai'terial pressure before section about 150 in.m., after section about 180 m.m. Pulae rate 
before section 110, after section 260. Respirations before section 24. after sectiou lo. The characteristic violence 
of the expiratory movements after section is well shown. 

FiLJ. 239. — a. Tracing of arterial pressure of rabbit, obtained with Pick's kymograph (fig. 205) during 
excitation of peripheral end of divided vagus, with feeble induced currents (secondary coil far removed 
from primary). Duration of excitation of nerve indicated by asterisks, ft. The same, with secondary coil 
brought nearer. 

Fig. 245.— Tracing of arterial pressui'e with Pick's kymograph during excitation of the central end of the 
depressor nerve (§ 82). 

Fig. 232.— a. Tracing obtained with the cardiograph, when the button is applied to the seat of impulse of 
the humiin heart, ft. Tracing obtained when the button is applied either outside of the impulse or nearer the 
sternum. The line of sudden descent in 6 coincides with that of sudden ascent in a. Both are coincident 
with the sudden hardening of the ventricle, i.e., with the complete closure of the mitral and tricuspid 
valves {§ 60). 

Fig. 246 bis. — Tracing of respiration of frog (5 86). 

Fig. 249.— Tracing of intrathoracic pressure (§ 90). 

Fig. 248, — Tracing obtained with the stethometer when applied us in fig. 247. i, Insiiiration ; e, expiration. 
Immediately after a, a notch in e;tch of the cui-ves occurs, the descending limb of which expresses the 
moment of cardiac impulse. Compare fig. 2326 (§ 89); 

Fig. 253.— Respiration of the cat before and after section of both vagi. The tracing expresses the variations 
of pressure which occur in the air passages during each respiratory act. In ft the horizontal line is that 
drawn by the lever when at rest ; consequently, when the pressure in the air passages ia less than that of 
the atmosphere the lever rises, when it is greater it falls. The sudden expiratory movement which is the 
most marked characteristic of the mode of breathing after section of both nerves commences at e {§ 92). 

Fig. 263(1.— Tracing of arterial pressure and respiratory movements in the second stage of asphyxia by occlusion. 
a p. Arterial pressure ; i, respiration. Both tracings express the movements of mercurial manometers (^ 109). 

pig. 2636. — Slow asphyxia. The lower tracing expresses the movements of an elastic bag in communication 
with the trachea (§ no). 

Figs. 259-261. — Tracings of respiratory movements of the dog before and after cararization (§ loS), 

Fig. 262. — Tracings of artificial respiration and arterial pressure, showing Traube's cm-ves, as seen with vagi 
intact (§ 106). 

Pig. 264. — EiJfect of a single injection of air in a curarized dog, after long discontinuance of artificial respiration 
(§ III). 

FIGS. 2«;4 and 255.— Excitation of the central end of the vagus in the rabbit (§§ ion and 103). 

Fig. 256.— Excitation of the central end of the superior laryngeal nerve (§ 194). 



Plate 98. Y'\^.Z2^ 



Pig-. 2 34. 




Fip:.238.« 



Fi^,238.J. 



Fig. 239« 



Fiff. 239.5 



"^^"^^^^^^.m^ 



Fiff.232a 



Pig-. 232 5 



V V V 



\Plate 99. 



Fig-. 249 



Fig:.246Mis. 



Fia\ 248 



./ V 



FiQ:.253 



A & A 



AAA A 



Fiff. 263.3 



A VV \ A /\ 



V \ aA 



A/ A" 




-^ ^^-^ 


V - x^ ., 




Fig.263« 




V^M 


v^^^A/\/VAA^A^AA 


A/WVW 


1 f ' 


\ /VA — \ kf-y-^-^ /Vv- 




w 


WWW 





Plate /OO. 



Fiff. 259. 



"■^/N.^ .x-^rx.-'^ 



nat vesp 



Fig. 260. 



^/V^/\A 



Fig. 261. 



iff. 264. 



^at-t.re-sp. 



Plate CII. 




266, — Diagram of a frog, to show the lines of incision necessary in various ob^iervatioiis. 




PIG. 267.— Diagram of the mus- 
cles of the leg of a frog, posterior 
surface, a, triceps femoris ; b, 
biceps femoris; c, aeiiii-membra- 
nosuB ; d, coccygeo-iliacus ; e /, 
teudo achillis ; ff, gastrocne- 
mius ; h, head of gastrocnemius ; 
k, peroneus (the muscle also 
marked k in front of aud partly 
hidden by the preceding is the 
tibialis anticua) ; 7, rectus tu- 
ternus ; m, glntieus; n, pyxi- 
formis; r, coccyx ; y, ilium ; a', 
vastus extemus. 

FIG. 268.— The nerve-muscle 
preparation. F, end of femur ; 
N, sciatic nerve; I, tendo achillis; 
(', attachment of smaller tendon 
of gastrucnemixis to ftiiiur. 
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tho twn iiilliirM hi). At/ the ruilr. 
liL'iiriiiH l\w, inn\:ilile Ht.ylo <./, with 

its lUdV.Lhlo (Mlllltir|inini> g, Bwlngd 

iiiisily. At Ihc oppdnity oml ot thi3 
h'vcr IS lln'liiM\ y I'nuiiUTixiiycc. The 
iiiillrd Wm\ nlj tin- side of oue nf the 
\'\\\:\v'^ b i-iil;il...,s thtf luwei- of tlie 
two hiiiH cuiiiiecti]]- ?> and b. A si]k 
threiid i;^ i.';irriud fi-uu. r tn this bar. 
By tnniin-tlie milled lu^ad thewtyle 
may thus ho alhiwed tn fall upuii or 
iinini\-e a\\ay rffruni the reunrdijiH 



chamber, with Ihe 
■ve-iiiuscle iirL'ii;ir- 
;itinii, uoii-ijolarisihle 
elei-lrodis. electrode- 
bearer, and lever in 
position rL'ady fi.r 
an oljservation. Ttie 
•^\,vis cover is not 
t^howu. 




FIG. 270 iw. — Sinjpl, 
spruig myoyniphof Jlare- , 
arranged horizontally, 

(See ch. xix.) 
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b'lii. 271.— OnliiKiryeleitiuaes. The pair uu the riglifc baud being the pair spoken of in the text as uiu'ved and 
shielded. 

Fig. 272.— a lum-polarin^ible electrode in the iKjirLV. 





FIG. 273. — Ends of nou-polariziible electrodes. A, with the clay plug b projecting beyond the glass tube ; u, with 
the end of the glaas tube closed and bent, a hole being drilled in the tube at b', to expose the plug ; C, oblique end 
■with the clay plug flush wlththe glass tube, 

Fig. 274, — Kronecker's forceps. 




Fn: --S-DiiiTamof the arrangement of apparatus for studying the effects of electr.jtunus ur irritibility. A, the 
musole ou whose'iervo are placed (i) the puhu-izing elearudeslPP', connected by th« comimit^itor C with the two celled 
battery II; (2), .he evcitin- electrodes E E', r.ninuutcd tlinM,;,'b the Du Bois' key a with the secondary coil D. 
C. the priuuiry coil, connected through the key 6 M'ith the cell B. 
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ntenms, ad. I., adductor longus ; 
, rectus intemua minor. 



Fu:. 277.— The recording tuning fork. 



Flu. 278.— 
Diagram of 
the muscles of 
the thigh of a 
fi"og, anterior 
surface, s, siir- 
turius ; ad.in., 
adductor mng- 
ima ; r.i., rec- 
tus interims 
• major ; v. i., 
ad. b., adductor 



Fig. 280, — Musjle in a hrough bearing two levers, iu ord^r 
to show the wave of muscular contraction. To the left 
are seen the pointed electrodes and the clamp fc*ateQing tlie muscle, 
thread connected with the lever. 




At the other end of the muscle is the 



FIG. 2S1.— A different disposition of the 
levers, intended to show the same thing. 
The levers seen helow the platform on to 
which the muscle is fastened, are connected 
with slips -which pass round the mnacle 
.at different parts of its length. 
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, FIG. 279. — Dia- 
gi"aui of a muscle 
curve as dLa^:'n on a 
ti-Lvelliiiy surface. 
c, the line described 
by the point of the 
lever connected 
with the mu3cle; 
ff, the lijie described 
by marking lever; 
6, the line described 
by the timiug- 
fjrk, Tae vertical 
line m marka the 
moment of stimu- 
lation, m' the be- 
ginning, ma the 
maximum, and in 3 
the end of the 
contrfietiou of the 
inusclw. 
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FIG. 282.— Diiigram of the curve ot teta- 
nua. b, the line drawn by the point of 
the lever connected with the inudcle ; a. 
the line of the marking lever. The record- 
ing surface is supposed to be moving 
slowly. The line in inurlcs the commence- 
ment of stimulation, and also of the con- 
traction (the movement not being suflfl- 
ciently rapid to show the latent period); 
ml, the cessation of stimulation and the 
conimencenient of relaxation; mz, the 
return of the muscle tu its former length. 
The straight line, which is the continua- 
tion of 6 from to to to3, is the line 
which would have been described by the 
miisicle in the absence of all cuntraction. 



Fig. 283, — Lower iwirt of large figure, 
(.'iirvo of tetanus, showing the individual 
contractions. Below are seei the vibra- 
tiims o( a recording tuning-fork. 



Fig. 284.— Upper part of large figure. 
Curves ilhistrating the increased extensi- 
bility of a muscle during tetanus, 




Fin. 285.— Muscles and nerves of frog, 
arranget] for the experiment of the 
" rheoscopic frog." 
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f6,— Sir W. Thomson's Ki>'lvaiiu)in;ter and naile, 

FIG. 287.— The shunt 

uf the galvanometer. 

Fia. aSS.—Dfetgram 
UluBtratiug the "natu- 
ral " current in a piece 
of muscle. The equator 
is marked by the posi- 
tive siRn, and the mid- 

oluts of the transverse 

jctions l>y thenegative. 

he arrows deiioto the 

irect.oii of the current 

arough the galvano- 

jeter. Thelargercurves 

enotethe HfrMiiger cur- 

iitta, and ticn vtn'sd. 
ail, are two points on the longitudinal surface enuidii 
eriuator; between thein, thyrefoie, there is no current. 




idistant from the 



0: 




i//' 



Fig. J89.— Arrangement of a nerve on iiou-polarii«i,ble electrodes in away best 
suited for the demonstration of the natural cunents in a nerve. 

Fig. 290. — Diagram illustrating electrotonus. />'/>-, the polarizing electrodes; 
aa', b b', electrodes so placed aa to ahow the effects of the natural current on 
a galvanometer at each end of the nerve when the polarizing current is in 
the direction of the arrow^^ in the figure; the natural current of re a' is in- 
creased, as Bhown by the positive sign, while that of b b' is decreased, as shown 
hy the negative sigii, _ _ 
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Fig. 2QI —In i^! nil 1 ( mil lIl lud i 
BhowthtiU^L iltlufkiti t iiKLliLii.,. Mi n iiLiVL \ as 
:i stimulus t i m flKi r I II t«L iliIKi nt nu ks oJ 
placing tliL iui\L t A on 1 III tliL so <. ilUil p ii i 
lioxicai LLiiti iLtm i 

FIG. 292— \|i[ni itiiaforshowmgtlie LileLta nf \ aiyuig temper-vtmea oil iv muscle 
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Fig. 295.— Diagram of tbe ner70\ia syBtem of a frog— anterior {or inferior) view, i, 2, 3, &c„ to 10, Cranial nerves 
in order. Va, ophthalDiic branch; Vb, palatine nerve ; Vc, superior maxillary; Vd, inferior maxillary; Ve 
tympanic rerve, which, after joining with the ra-mus communicant of the vagus, goes 10 form F, the facial nerve. 
Vff, ganglion gaaserii. -V i — 4, hraiichea of tenth pair; JCi, communicating branch with tympanic nerve; X2 
glussophaiyngeal nerve ; X 3, nerves to stomach and iuteatineg; ..V4, cutaneous branch ; X 0, ganglion of vagus 
M, spinal cord ; i' to 10', spinal nerves in order ; £f i to .9 10, symp^ithetic ganglia, numbered according to the 
UPrveswith which they communicate ; ^'c, crural nerve; Si, sciatic nerve. (After Ecker, slightly altered.) 

Fig, 296.— View of the braiii of a frog from above, enlarged. Z.ol. olfactory lobes ; Il.c. cerebral hemispheres. 
G.p. pineal body; Th.v, optic thalami ; /..op. optic lobes; C cerebellum; M.o. Medulla oblongata ; S.rA. sinus 
rhom boidalis. 

Fig. 297,— Commutator. 
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Fia. 298.— The Rlieochord. The diagram represents the end of the hoard on -which the realatance wlrea axe 
stretched, a, b, c, d, c,/, g, are brass blocks -which would, if it were not for the wires, ba insuhited. From the 
blocks a german silver wire (the course of which is indicated by the dotted line), after turning ro^lnd an ivory pin 
at I, returns to c. From c a similar wire of exactly the same length returns to rf. From d a wire three times the 
length returns to e; and /are connec*«d by a wire five times as long. From each of the blocks n and 6 platinum 
wires extend to the further end of the board, a distance of more than a metre, which are insulated at their 
extremities. They are, however, in metallic connection by means of a slide (" travelling mercury cupa ") sho-wn in 
tbe diagram. According tothe distauceof the slide from (z and 6, which can be measured by a scale on the board, 
the resistance between u and & can be varied. "When the slide is as far as it will go, the resistance is equal to that 
between 6 and c, or c and d. When the slide is pushed up to a. b. the total resistance of the rheochord is twenty 
times as great as between 6 ai^d c. If plugs (not shown in the d'agram) are inserted between eich block and its 
neighbour, the resistance is nil. [See p. 347,) 

FIG. 299.— Double key. 




Fig. 300. — Du Bois Reymond'B key. 
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Fig, 301,— Creaciue, 




PIG. 302.— Creatinma. 



Fig. 303.— Nitrate of liypoxan thine. 






FIG. 304.— Hydrochlorate of xanthine. 



Fig. 305, — Uric acid. 
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FIG, 306.— P, potato starch; w, wbeat stiircli; K, rice starch; A, aiTowroot starch. 




Fig. 307. — After Bernard. Nerves of the submaxillary and sublingual elands of the dog. N. Submaxillary 
Gland. 0. Sublingual gland. J M. WTiartou's duct, iu which a cannula has been placed. J L. Duct of the sub- 
lingual gland, also furnished with a cannula. T, S, S'. The lingual branch of the fifth neiTe. F. The facial nerve. 
c. Chorda tympani. g. The subuiaxillary ganglion. 9. The superior cervical ganglion. P, Sympathetic twig .■ 
passing from the ganglion to the submaxillary gland. J. Internal maxillary artery. V. Vidian nerve. I. Branch 
of the lingual nerve ramifying in the breccal mucous membrane. 









Fig. 308.— After Bernard. Veins of the submaxillary gland, g. Submaxillary gland, j. Jugular ^'eiu, dividing 
into two branches, j' and/', which pass along the borders of the gland, d. Anterior vein, and d' posterior vein, 
from the gland. 
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Fio. 309. — After Bernard. Dissection of the nerves of the submaxillary gland in the dog. (i. Subniiixillury 
gland, from which issuea the duct K, accompanied at first by the lobules of the aublingual gland, which farther on 
has a separate duct. C. Common cai-otid artery. L, Lingual artery, 0. Artery of the gland. It springs from the 
f<u;ial artery near its origin fi'om the external carotid. H H'. The hypoglossal nerve, cut acrosa to expose the 
axiperior cenical ganglion which lies beneath it. V. The vagus. P. A sympathetic filament, which is connected 
above with the sujierior cervical ganglion, and joins the vagus lower down. I>. Branch of the first cervical iiei've 
anastomosing with the superior cervical ganglion. E B. Glossopharyngeal nerve. I. Anterior branches of the 
superior cervical ganglion forming the inter-carotid plexus which accompanies the external carotid artery, p. A 
small symi)athetic twig which ascends to the aabmaxillary gland, accompanying at first the inferior artery O, and 
another glundular artery P'. Q. Sympathetic filaments from the same source accomimnying the facial artery and 
forming anastomoses with the mylo-hyoid branch uf the fifth. U. The lingual nerve, from the posterior asi)ect of 
which the chorda tympani T arises and passes backwards to be distributed to the gland forming anastomoses with 
ftlaiueuts of the sympathetic. S. External division of ihe spinal accessory nerve. 
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Pig. 310, — After Bernard. Anatomy of the parts exposed in operations on the Bubmaxillary gland. The poa- 
terior half of tlie digastric uiuBcle has been removed. M, Anterior half of the muscle drawn aside by a hook. 
M . Insertion of the posterior half, which has been removed in order to expose the carotid artery. ( ('. Sympathetic 
filaments. G. Submaxillary gland drawn aside by a hook in order to show its deep surface. H. Submaxillary 
and Bublingnal ducts. J. Trunk of the external jugular vein. J'. Branch of the Jugular vein passing behind the 
glaud. J". Branch of the jugular vein passing in front of the gland, cut across. D. A vein issuing from the sub- 
maxillary gland, t tf. Carotid artery accompanied by a sympathetic filament on either side ; only one fila7nent, t, 
*s distinctly shown in the engraving. F, Origin of the inferior artery of the gland, p. Hypoglossal nerve. 
L. Lingual nerve. T. Chorda tympani going to the submaxillary gland. S S'. Mylo-hyoid muscle, cut 'across to 
show the lingual nerve and the salivary ductawhich lie beneath it. U. Masseter muscle covering the angle of the 
lower jaw. z. Origin of the mylo-hyoid nerve, which is hidden by the reflected digastric and mylo-hyoid muscles. 





FIG. 311.— Gastric cannula seen in section, and key. A, outer flange; B, inner flange; C, projecting points 
by which the outer can be screwed round on the inner tube, so as to increase the distance between the flanges. 
D, D, Is the key by which the tube is turned. It consists of a circle of metal, with two slits, D and D, into 
which the projections C pass. It ia attached by a cross-bar to a handle E, which is about six or eight inches long, 
though cut short in tlie engraving. 




FIG. 312.— Tftur'.ns. 



Fig. 313.— Hippuric acid. 
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Fig. 314.— Uholesterin. 

FIG. 315.— Point of the iuatruinent used for puncturiiig the fourth ventricle to produce dial^eteB, 




Flo. 316.— After Bernard. Section of a rabbit's head, showing the direction taken by the instrument in 
punctui-ing the fourth ventricle, a, cerebellum ; b, origin of the seventh nerve ; c, spinal cord ; d, origin of the 
Vftgus; e, point -where the inBtrunient enters the cranium; /, the instrument; j?, the flfth nerve ; h, auditory 
canal; i, extremity of the .instrument reaching the medulla, after having passed through the cerebellum; 
it, occipital venous sinus; I, corpora quadrigeniina; "i, the brain; n, section of the atlas. 
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Fio. 317.— Arrangement of the cannula in a temporary pancreatic fistula. A, the chief pancreatic duct of 
the dog directed transversely; a. insertion of the pancreiitnc ducts into the intestine; the insertion of the 
smaller duct is higher up, and is marked by a line without a letter ; a', a branch of the larger duct within the 
gland ; a", ligature, fastening the cannula T to the intestine ; //, is a thread by which the cannula is fastened 
into the pancreatic duct ; i, ia the mtestino ; P P', the pancreas ; T, the silver cannula ; E, the stopcock, for 
letting out the pancreatic juice which has accumulated in the india-rubber bag ; V, an india-rubber bag, tied 
to the outer end of the cannula, and used for collecting the juice. 





Fig, 318. — The left-hiuid diagram shows the method of stitching up the end of the divided intestine so as to form 
a cul-de-sac in Thiry's fistula. The right hand figure shows the method of stitching together the divided intestine. 
The two black dots in the middle of the pieces already joined, indicate the position of the mesenteric vessels. 
The first stitch should surround these vessels and serve as a ligature for them. Five cir six similar stitches at 
each side of the first serve to join the one edge, as shown here. The two ends of intestine are then pulled into 
the same straight line and the junction finished, as shown in fie. 319. 

Fig. 319. — Shows the method of applying the final stitches to join the divided intestine in Thiry's fistula. The 
two ends of intestine are represented as entirely apart, but the other half of .the circumference must be understood 
to be already sewn together in the manner shown in fig, 318. 
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Fig 321 — (, jlostrum 
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FIG. 323.— Elowpip flame, a. reducing, 6, oxidizing part of the flame. 



Fig. 326. — Piece of glass drawn out to form a pijiette. 



Pig. 327.— A tuhe drawn out in order to seal it. The operation is completed by directiniftlie poiiitof a blowpipe 
flame on the point a, and drawing the two ends of the tuhe rapidly apart. 





Fig. 328.— Solution. The beaker is supported on wiie t,iuze m uidcr to prevent it from ciacknig. 

Fig. 329.— Apparatus fur preventing losa by evaporation during prolonged ebullition, i;, the flask in which 
the liquid is boiled ; F, a Liebig's coudeuser ; /, a glass tube, which connects E and F ; ( and t, tn-o india-rubber 
tubes, which convey a stream of water to and from the -coudenHer. The vapour from F, is condeneed in F. and 
runs hack into E. Any of the condensed liquid that passes beyond the bend of the glass tube D, which is connected 
to the upirer end of F. is collected in the small vessel below, D, passes to the bottom of the vessel, and as soon 
as any quantity of liquid accumulates in it, the flame may be removed fi-om under E ; a vacuum then 
forms in E, and the liquid rushes back into it. 
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Fig. 330.— Saucepan used as a water-bath. 

Fig. 331. — Bunaou's gas i"Offulator iia lUuclilled by 
Geisslor. a, is a wiJo glass tube divided into two 
iwirts, an upper and lower, by a horizontal septuui, from 
which a tube i-uua down nearly to the bottom of the 
lower one. The upper division luid ptii-t of the lower one 
is filled with mercury, b, is a gliisa tube passing tlirough 
the cork of a, and connected ;it / and e with the gas pipe 
and the burner, c, is an inner glass tube whose edges 
are luted to those of b at/, rf, is a small hole in c, 
allowing aufticient gas to pass tbroxigh it to prevent 
the flame from being extinguished. The gas enters 
at / aud passes through the inner tube c to the bunier 
by c, or vice versd. The instrument is set by warming 
it to the desired tempei'ature, and then pushing down 
& till the end of c touches the mercury. The gas 
is then prevented from passing through c, and only 
enough passes through the hole d to keep the flame 
alive, till, the instrument becoming cooler, the mercury 
contracts, and allows the gas again to pass through 
the lower end of c, 




FIG. 3.-?2.— Water-bath for experi- 
ments on digestion, oi for evapor- 
ating at a constant temperature. 
This consists of two pai'ts, the 
bath itself, j, aud an apparatus, a, 
for keeping the water in the bath 
at a constant level, a, is a largo 
flask contaLuing water, b, c, is 
a eti-aight glass tube open at both 
ends, d, e,/, is a bent tube wich 
limbs of equal length. The end, 
c, is put at the level at which the 
water'in the bath, i, is to remain. 
Both eiids, dandf, are about an 
inch below c, and thus form a 
syphon, the efi'ective difference 
between whose limbs is the verti- 
cal distance between c and d, or 
about an inch. Wlienever the 
water in i falls below the level 
of c, the syphon acts, and water 
runs through it until the level in 
z is as high as c, when it ceases, 
g, is opposite a thermometer for 
ascertaining the temperature of 
the bath. ^, is a gaa regulator. 
The one represented here differs 
somewhat from that infig. 331, but 
^^ is more expensive and has no 
advantage over the other, i, is 
the water-bath of galvanized 
zinc or tin. The dotted line 
represents the level of the water. It is coiered by a large plate perforated with holes, in which beakers contain- 
ing digestive fluids or evaporating basins can be put. The centre one is the largest, and contains the test-tube rack. 
When not in use the holes are covered by plates of zinc. The perforated plate itself can be removed, aud a large 
dialyzer, fig. 337, put in its place, when digestion and dialysis are to be carried on at the same time. I, is a tin 
rack for holding test-tubes in which digestive fluids are placed. The boles in the upper plate of the rack are 
numbered, so that the tubes may be recognised without the necessity of attaching a label to them. Those in the 
lower plate are much smaller than in the upper, and serve only to prevent the tubes from slipping aside. 





FIG. 333, — Use of the syphon in washing precipitates by decantation. 
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Fig. 334. — Screw press The substance from which the 
fluid is to be expressed is w rapped m atront flaiiuel or 
cnitco, and the liquid which oozes out is collected as it 
runs from the small spout. 

Fig. 335. — Bunsen's water air-pump. This consists of n 
wide glass-tube a, into which another tube b,b',b", piissea 
air-tight, c, is an india-rubber tube connecting a witli the 
water supply, d, is a clamp to stop the flow of water 
through c. e, is another clamp to regulate the flow. /, 
is a reservoir to prevent any water which may accidentally 
come over from getting into J. g, is a plug to let out 
any water from /. ft, is a screw for connecting a air-tight 
to a piece of tubing, which should pass 32 feet, if possible, 
below the level of a. i, is a piece of strong indiamibber 
tubing toconnect the air-pump withj, the bell-jar, to be 
exhausted. The water rushes in at c and down h, caiTying 
bubbles of air with it, as shown opposite a, till the exhaus- 
tion ia complete, a is represented as half full of water. 
k, a funnel fixed air-tight in the india-rubber stopper of j. 
;, a small cone of platinum fc)il to prevent the filter 

from being broken, m, a plate of ground glass, n, a beaker to receive the filtrate. N, a manometer to measure 
the degree of exhaustion, o, a piece of platinum foil of the proper size and Bhape to nmke the cone, /. *, a mould, 
and t, a scamp, to give the proper shape to the cone, I. p, is a cone of porous emthi^iiwiire used aa a funnel, q, is a 
piece of wide india-rubber tubing stretched over the funnel r, and holding the cone p air-tight, r, is a 
funnel inserted into the stopper of a bell-jar. The bell-Jar may either be exhausted by means of a tube in the 
stopper, like J, or by a tubulatiire in the side, as is supposed to be the case with that holding r. 





FIO. 336.— Plantamour's funnel for keeping fluids hot during filtration. It may also be used to keep liquids at the 
freezing point during filtration, by substituting ice for hot water. There are two kinds of these funnels. One of 
them hasaimplyamdeopening above, and anarrow one below, which is closed by a cork through which the tube 
of aglass funnel passes. The glass funnel which contains the filter is thus in direct contact with the warm water or 
ice with which the metal funnel is tilled. The other form has a copper funnel in the situation t.f the dotted line 
and in this the glass funnel is placed. The glass funnel is therefore only indirectly surrounded by the water or ice 
on the apparatus, and its temperature can therefore not he so exactly regulated, but it can be removed with great 
facility and another put iu its phifie, which isnot the case when the other form is employed. 

FIO 337.— Dialyzer of gutta-percha. The upperftgure shows the dialyzer with the parchment paper stretched 
over it. The lower shows it iu use floatiiiR on water. 
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Fig. 339.— Hot ail- bath for drying precipi- 
tates, &c. 



FIG 340 —Bell jar aud dish containiug aulphuric acid 
for drying and cooling substances. 




FIG. 342.— Platinum triangle stretched 
upon a larger iron one for ignition. 

FIG. 343.— Specifio gravity bottle. 

FIG. 344.— Specific gravity bottle. 

FIG. 345.— Bottle for taking the spe- 
cific gravity of small quantities of 
liciuids. 
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FIG. 347. 



FIG. 346.— JUeasurinE; fliisk. (From Suttou's Handbook of Volumetric Aualysiu.) 
FlU. 347.— Test mixer. (From Suttou's Handbook of Volumetric Ajialysis.) 
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FIG. 348.— Pipettes. (From Sutton's Handbook of Volumetric Analysis. | 

Pig. 349.— Molir's burette. (From Sutton's Hanilbook of Volumetric Analysis.) 
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FIG. 350. 
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Fift, 350.— From Sutton's Handhook of Volumetric Analysis. The figure to the left shows the elliptical appear- 
ance presentedhy a line round a burette or by the surface of fluid in it, when the eye of the ob8er\'er is above 
it. The figure to the right shows the curved surface of fluid in a tube. In reading off its level, the lower border 
of the dark zone must coincide with the graduation of the burette as in the figure, where the dark line stretch- 
ing across the tube indicates one of the graduated lines uijon it. 

Fig. 351. — Erdmann's float. (From Sutton's Handbook of Volumetric Analysis.) 




FIG. 352. 



FIG. 353. 



Fig. 352. — stand for burettes. (From Sutton's Handbook of Volumetric Analysis.) 

FIG. ssS-SaccJiarcmeter. a and b are two Nicol's prigma, one of which, ft, is fixed, and the other, a, is movable- 
2, is an indicator to show the position of a. s «, is a circular graduated disk for measuriug the rotation of a. g, is a 
quartz plate composed of two pieces, p, is a single plate of quartz. I and n, are the scale and vernier of the compen- 
sator. J', the screw by whicli the C)mpen8ator is adjusted, r and r', are the two quartz prisms of which the com- 
pensator consists, o o, is the space for containing the tube of fluid for examination. . 



